(19) B#BH$fF/r (JP) 



«*> ^ m 4# fF ^ *g (a) 



#^2000-164504 
(P2000-164504A) 
(43)&M H ¥/£l2* 6 £160 (2000. 6. 16) 



(51) IntCl. 7 
H 0 1 L 21/027 
G 0 3 F 7/23 
9/00 



F I 

HO 1L 21/30 
G 0 3 F 7/23 
9/00 



5 0 3 A 2H0 9 7 
H 5F046 
A 



SSH* *8S* W*S(0S9 OL (£24M) 



(2Dtas#^ 


ftK¥10-339789 


(71)fflKA 


000004112 












¥J£10*P11£30B (1998. 11.30) 




SOa«=f«fflEyL<D^ 3TB 2#3 ^ 






(72)fS9I# 


=£?□ 








JfOf3&^ttEB^C3rt3TS2#3^ «c 














(72)SB9m 










*^=f^BBK3tl»rt3TS2#3^ #c 














(74)ft3A 


100098165 



















(54) x^-s^w, b^js, 2fe^atw2x^-^^B*^^jtf*e^j&^ 



(57) [Stt] 

2 2 X, 2 2 Yfck-iffagtl 5X1, 15X2, 1 
5 YfrfcOl/— <f lf-i»WSn4l«^^IL 
T, U— tfT^It 15X1, 15X2, 15 YtDltSi|$B 
HltycAofclBfc, S¥v-^MA<D{4S^^X/n77 

U— tfT^It 15X1, 15X2, 15Y ©ttiMffiOffi 

15X1, 15X2, 15 YWfHIMSfflrtfcAofclBfc 

&ft 1 5 X 1 , 15X2. 1 5 Y ©ItfflfflOffilE^ff 

9„ 




(2) 

1 

^(ix., io 
e fitc ibb £ nrcw.m<D pjkx r - ->* t , 

^wm\tt\mt^m2m^t, 20 
mmm 1 2 m^%<omi^mcm^xm 2 

[11*913] IS#«2SB««Xr-> ? gH-efcoT, 
BufB^ 1 *3 , 

[f«*«4] 2, Xli3SB«OXr-v>'g 

H^<ix./cR^B-eSoT, 30 

buibx f- ^SBoffisaaas© BJift ^r- vie a^fes 

&S/^-;/#®$;*nfcvx*£fifiU iwIB«&co 
RjilXr-^±<Dvx^©/^-y^^Stcfi[Bj*46«: 

Be 

M#«5] »#«K 2, Xti3iB«0Xr-S?8 

BufBXr-^BOHufBlglScOoJSlXx-^O^ 1 OBI 
iiXx-vLtfcvx^icfiU 3f2<DnT»*f— S>± 

tc tfiiavT. ^ - y fcigarf § isowit* w-iwi" § 40 

[W#«6] lf**K 2, Xt4 3 3E«<OXr-5>g 
BufB«StDoJ«j7.x-i/*^^5{CS^{ufi^fitBj*i6 b 
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[fi#« 7 ] k 2 , xa 3 &m<DZ7—i?m 

BMSBXr-^gB©HulB^tOoJ»)X'f-v ; ©^ 1 <Di>J 

h**bu 

SBftSBo 

8 ] 3ft$£ 1 gB«OXx-^8K*fflv^{£[ 
B^fe^iiT-SoT, 

S5IB1i»<D^ij!iXx-^Ort(0--O(DnIijX-r-i ? ^ 

«, XttlWB»PttlIfc*«- S^g^BtilB^ 2 

(Cck 0 S+ffl'J L, ^ftifliJSIIKS^TiwfEffi l ffl&kto 

[11**9] 3»#E2, Xtt38B«OXr--^SIi* 
fflV>fefi[Bi*46^T*feoT> 

mm 2 (Dmmmwfrbffim* 1 ©tHMteiirtfcAsiB 

tc, fuIBIfS 1 StfSg 2 iffl^fc «k o T|i|i^fCHu!BoI»)X 
x-^<D&B£ItfiU etHJMII8£fc:g-3^TfflJiB$ 1 

So 

[00 0 1] 

¥mwm?, m&m^m?, ximmm 

^SBtc^fflLT^ji^fecDT'feSo 
[0 0 0 2] 

7 • yy F • x+-v y^*^) £>BftgBtcfiiS!^fift 
fc^Ttt, vX?£LT<DU^;b£SBLT{iB&i6 
bTZ^^iftTS^xyNXx-^^ti, -^n^n^o 

©M^fflfca-iS^T^atcxx-^coffiB^to^fTX. 
5 <fc 3 ft o T 1/ ^ o C © ck ts. X f— ^SEBK fev 
liji^ti, oJS)Xx-i/*©2^7c^(pico^»)fi!c^ 



(3) 

3 

[0 0 0 3] t£Zt>\ £©<k5ftfi&fc©X'r-> ? g@ 

©^T'§T}$!t^ ©$J£ e- Atfsttc ^»j^c *-ft 

[0 0 0 4] C<DtcH>, olWi7.y—i/<D^W)^m^W 10 

Mc&stt/^a^uso ±m<D®mm.%: 

to, m%kmmm^-i?^m^m*Mm j &i?z>*% 20 
£ ^ 9 c r ^ s„ 

[0 0 0 5] ^©cfc^^Pp^^^-rS/ctoOX-r-^ 
^Bil LT, Vmmffl¥ 7-253304 ^$8fC|P! 

^£ftT^sfc©#&s 0 cwr^?n/c:xf— i/"SK 
it, *\m^7—v<DmiL<D&&m.<D®. wmz, 
jtt-rs) cf3t>^v>^©Tr$i+ 4«i) 

7. r- S*Dg«!l<D s t s X o \Z L r ^ 

So ^LT, &»gifr£:ftftfc^©-©Ti$ft©j»J£iB 30 

%^©-(DTj#S+OWWfi t L Ti^Tf £ c £: (c J; k> , 
[00 06] £ft6£>ftftgBr&, ^(CjliE* 

tt^ttsy-r s/ctotoitsi]SH^«B^. e»nr^So 09*. tf 

?XMXx-^c«*6nT^SItii|gB£LT(i, 8 

^Iti'JfSfctoW^^th^llA'ifeSo -73> uf-^ 
;l/Xx-^\hfc<I*£ftT^SIt»gB£ LTfi, 09* 

imsft^^M* tmiffl tcffl ^ p, n s %ai v- $ 
aM$ftfcsqs«tf£s 0 

[000 7] 

[fgBfltf^Lcfc^-fSSg] ±mcom<u^<Dmft 50 
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SBtcfc^-ni, Uf^;l/Xf->"> Xte^xMX-f- 

eftstw^ ^^iitt«?nt^/c„ cfttc 

[0 0 0 8] C©<fc9£Xx-^©IKi!M£ft±;£-£ 

-Wk'mits ent-fs&stf&So ^cs#\ is 

ti4<*SSti^So fct\ GB^i6^JS©^fb^ 

So 

[0 0 0 9] «ft, ^fiS3tS«SI^BT«> 

So £C?>t>\ ^*OJ:9tUf-^;l/Xf— >>\ 
^ X r- v-'tc^afltSiJSB*^ ^. ft T V ^ S 
it, XT-v^/jNS{t-fScD«fflft-£&So 
[0 0 l 0] Mtc, Xti^xyNXr 
-^tcR^O^ XttlS^14^^l+W-rs/ci60 
mmWtfffiz. 5ftT^SiI^ ^ Ol+SiJ^Bfctiiim 
7y^<D^ig^SLT^Sil«tc, ItSWi-S^ 

(ommc <t o T^coi+riijgB<D?s)S^^^tc±#-r s Q 

ft-rssftfe^So mvixit, mmw<Dum±mc& 
^mwm^m^mw^ - y tf-mmmit? scon 

Si:^S£ftSo 

[0 0 1 1] iintcWLT, HUJ$«mi¥7-2 5 3 3 
^jN?<-TSiii:7b^tSAV CKD^T-feBjiiX-r- 



(4) 

5 

[0012] $rc, mxmw, vncfsamytxmvtt, 
7,ii--fy hfatomicmmm, m&mm (dof :De 

pth of Forcus ) , Rtf»(B*J»»SII*lR]±*-a:SC 

N. A. KltWU J&aSUftDOFttA/ (N. A. ) 
2 KlJtflJ-fS. COft 46, »^JgR^(p]±$-e-§ (R© 
flt&'Jvf < feftlC, *K»)tififiA%/h«< L 
T> Mn»N. A. £*£<-f££, feSSADOFtf 10 
'Jv£<ft9iirCL3:$. 

[0 0 13] cntcMLT, r/^^*iUB-r*fc»t 
fi, • 7>K • X^-X (L/S) 

9ftmw«'<*-v, (CH) 

* - y© ct ^ ftaiifl^/ - ymtmfr'&t> s o fc / ^ 

-^*«>xyN±K:»jjM-*iai*«»* 0 fit, gjfi, 
mtfB#JW^*-V£RIL.Tti» ftM¥4 - 2 2 5 5 

[0 0 14] coj:5aft*ll!i^«rimKLT, HHW 

galena, «ifiT»tt, cong^^K r fx+ 

->7L/- 9\ StCtiA r FI+v-VU-f^I^ilL 
ji rnS"?© L/S /**->%£tf7W — 
[0 0 15] i:C3tf, COrll^l^^XA 

i&fc, ^XAXf-^^lMtr, 7^*>h£ 
»fci:*M*JJ«:*SfTT** *3 fc LfcS»B)fcg«t>fi 

mXt— 7*»»tS«^ ^S^x/nXt-^cDpISiXt 

iftxT—7A^t<^ift-rsi^K, wc-rsT^w-ctt 

<fl| k* - A#i£«n a 46 fc . & BJ») X f - i?*m x. l&Z 
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[0 0 16] *f8fittJ!lrfr3j£f«:*#, ftft<Dttft£$# 
•fSXT—ygBfcfc^T, ^ft&OfcaoftMifciSfT 

SMrt?£3i:#fc:, *©^S)g|5©ffiB£ffl5t1$£W-fi> 
B&46T* f § Xf-^gg%i«t 3Ct:£|g2CDgft 

[0017] st, *%mit, %<D±o*7.7—i?mm. 

[0 0 18] *f8Wfi*©J:3&XT->?gtt& 
[00 19] 

afcEBSnfc«»<DRj»XT-5> (WST. 14) 

^coffiSo^WXT-y'wrto-ocDPlftXT-y* 
OffiS^0T^<DstSiJiGHrtTl+r|il-ram l (1 5 
XI, 15X2, 1 5Y) tZffi%.rzZT-i?mWT*& 
ot, ^O^acDPlijXT-i/'O^n^nfcWLT, C 

-f5ff52«ij££ (1 6. 17 A. 17B) ^ 

[0020] »f 1 ©XT-^st^n 

a 0 cma^t, ^ojidXT-^ti/j^bT'^arc 
46, ^n^n^iitcigsiT'ta^otc^Sc tczt>\ 

¥{cjia©nIilXT-'7%^tT, *©mii»J^3Ri:L, 

Tj$tt©U-S"je-A*^na/5:46(c, AVA'OSjjSaR 

ffi»J^i:LT^<D^2«iJ^ (1 6. 17 A. 17 
B) *Kttfc 0 

[00 2 1] LT> ^OlfiaOoJftXT-i/'Ort©- 

o©5i»)XT-y* (wst) i mfe^vmi 



(5) 

7 

<om 1 M^^oitiJffi* 'j -tr >y h -r 5 a\ m t < 10 

[0 0 2 2] ^fC, *R9KcJ:S$2 4>;tT— 3?ttH 
^tlfcJt^Rll&Xx-^ (WST 1, WST2) 

H£Br£0SB 1 ©«tt«iiirt-cfi*r*» 1 w&k ( 8 

7Y3) fcfcflfS.fcXT-S'SB-CfcoT, ^©*ia<D 
olftXr-i/W^n^n^WbT, 1 WtHWttH 20 

tij^wtaa-r 5» 2 ©itsjiEBflTfuB^wc 

tt»J-r5*2iBfJ^ (8 7Y2, 8 7Y4) ^£Dm 

^iws^ffiiE-r^fijffli^ (3 8) fc, *mnz$> 

<DXh%> 0 

CO 0 2 3] Mfr&*ftW<Dm2<DX7—i/%iWfc&n 

(wsti, wst 2) wsns, 
<oi/— VTB^zmmtzt, ^mxr—v*** < 30 

Tv 1 S^i: LTfcWfctffflttlEtt 

LT© 1 Hi (XttlfflBrt*) ©b— iff »tt*fc 

nJlftXr-v^ WmZZfD'g, 1 OttfflttHIPJfre.*© 
m 2 ©ftfflttHrtte ASIKteti, fog* 1 pJ^Rtffg 
2 ?»J£&fc <k o TWKfORjI&Xx- v^fiB^fffi 
U *<DS 1 M^SOtHllffl^^ORrSlXr-^OBe 40 
ft KlSUTIijE 2 ffl«CDf+j||iJffitc 7 I) 

-b-y htSC ZK&^X, Z<Dm 1 M^S©»Kffl#* 

coo24] c <om&, zom i Rum 2 pj^ 
^tt*n^n=F*o^a «s») n 1, N2, {fits (r 

ad) 0 1, $2 (CtUi'Nf-P^-Of ^STttfflJ 
«-aHf-i»<D»fiA<OK»f (A) £ffl^T, f (A) 50 



ftffl 2000-164504 
8 

(N 1 +<t> 1/ (2 «) } &tff (A) {N2 + <*>2/ 
(2/r) } CDJgT'PJKXf— ^CD&B^IWr^cfc^tC 
LTUl\ LTv *©M!2flM&©fi«)Wfc& 
oT, ^©^l»J^St>*m2»J^{cJ;oT|Bl^{c^ 
©BJBjXr-^cDiaB^ltSiJLfc^tlca, l M 

SS2^II£&0T#©^M&N2 , , MltS*2' £8t5£ 
U , {itB<*>2' , Rtf*OS2»J^ 

■PttW^nSffiffl <f 2 J: K> . ^©35 2 MS^O^ISN 2 

©$2»J£3S©trajfl*f (A) {N2 + $2/(2 
n) } t?&CtX\ ^<Da]W]7.f—iy<DmnPi(Dmi 

mgmt>msm&£.vxt>, *©»28pj^<dhw©s 

HS(f (A) tt, -09fcLT2ja±©fi»m*ffl^TA 
[0 0 2 5] ^{C, 1 OJI^Btt, * 

wn<D7,y-~"jmm.^m^tcm^m.xh^x, f©x 
r-^aso^oaaoniiixr-^ (rsti, r S 

T2) KSl/^fcSftS^^-^^jKSnfcVX^ (R 

1. R2) %«cBU ^©aasonii&xr-^ovx 
^(D/^-y^st&B)*46^m^^e>s« (w 

1) ±K(g^-f SfcOTfcSo 

[0 0 2 6] »f^S*5SWO« 1 ©«3teBBk:J:ntf, 

x$mjm%.v>fa±.*mz>z.ttfx*%%> 0 xtc 

J: •) ^©BJKXx-^OffiB^I+SJ-rs^tctt, 

wmm£*)t>'i^<-?%>££ti t x* ! g, ^coBjijxr-v>' 

[0 0 2 7] 3JtfC, *fS^{C c fcS^2(DR) I dgB«> * 
^(7)Xx-^g^^.fcS^aBTfeoT, fOX 
r-^*gBO^(7)MaOoI«jXr-^ (R ST, 5) <0 
miOoIKXx-^ (RST) ±(CVX^7 (R) ^«B 
L, m2(7)Rj»)X-r-> ? (5) ItfOvXi'O/^- 

(6) ^«Bb, ^covx^ (R) ©/^-y*S* 
(W) ±{cg¥t§feO-efe?) 0 
[0 0 2 8] JfffrS*8W©£ 2 J:ftlf, 
**©S)tfc^ffl1-S^©m 1 ©pJKXx-v' (R S 

t) (c{iii) i efc^g^a/j«^(D*^^/c-^ § c t 

ffitcT-f Sfc46, xf-y'iO^HL g«{k^T^x;b 
-y>y KDfi±*BIS -73, B)ttil^ 
gA^<, (R) <D/*f— 

¥f&zmi-tztzit><D®&mmm (6) s"j«^2 ■ 
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So 

[0 0 2 9] *fc, *«Wt«kS«3©«)tSliW:, * 

x-^SEBO^OlMROnlftX^-J? (WST 1. WS 
T2) ±tc^n^nSS (Wl, W2) ««BU 

[0 0 3 0] Jfffr3*f8W©£3©»fcKBlcJ:fttir, 

%<nmm<DBimx7—iJ (wsti, wst2) ©ft© 

-£©BJf]Xx-^ (WSTI) T'»t»ft*tT^atf 

e>, mmmxT—v (wst2) -ettssoanxajm 
oiRi±%Hscfc*^t«o *aw©x^-^« 

[00 3 1] #f8IJ!fc:J:SS4<0»fc«fitt, * 20 

RW©Xf— SJSBfc, SB*** (PL) fc£«*.fc 
I^lt'feot, ^©Xir->/lgB©^©ffi&©pJfj 
Xf->"(WST, 1 4) CD§g 1 (DoIijXx-i/* (WS 
T) ±fcS1S (W) £«BU «2©nr»Xf— 5> (1 

4) ±ic*<D&BK¥ik<D%mft&zmi?z>rctb<D¥i 
mmmm (20 &«bu ^©m 1 ©mftxr-v' 

ftLTSSftf £«>©T*;!dSo 

[0 0 3 2] »f^5*56WO»4 0Sit«fiK«tntf, 
#*®B)fcfc:teffl , rs*<OS 1 OrTKiXt— 5> (W S 30 

t) icimytic,$®i3:m>bm<D®m<Dfr*mfc-&z£ t 

(CfcoT, 1 ORlijXr— V s (WST) <7>h§!J 

flM*tt*IHIW-*fcA©WttttW«« (2 0) tt, 8U© 

»2©nJ»XT-^ (1 4) fCfcttSttSfcib, HM9 

VSfcik ^©^$©^l&Xx-^©<uB%StfSJt£l+ 

[0 0 3 3] ^tC, *|gB)!tcJ;5^ 1 CfilftftSffi 40 

T> ^©^©Rji&Xx-^ (WST. 1 4) COF^CO — - 
OCDnJftXx-v'* (WST) #^©|g l Mi|^©ltS')li5 
HrtfcAofcBEfc:, ^©^^-^©^©ItjfliJfEHfl 

©m^os^{SB^p.©ffiH-rna, xfi^©s*pftB 

\cft?%S®M* : t<DW, 2 8fl£3&fc J; 9 HiiU c ©It 
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[0 0 3 4] *lc, *«Wfc<fc3£2©{fcB8W>£H; 

T, ^©^©nJSlXx-;/ (WSTI, WST2) © 
ft©-' 0©oJ»jXx->W©lg 2 0>tHRIIGHMfr&* 

©Iff 1 ©tTOJWHrtfc: A«ISfc, *©SS l &tf§!2 $J£ 
^cioT|H]B#tc^OWax-r-v ! 0{uB%!tSiJL, C 
OWWISStS^^T^OS 1 S1^3S09H»Ha*%*0 

So 

[0 0 3 5] 

immnmvBwa ut, 1 ©*s&©«<£i 

Lfz&CDXhZo milt, #flfl©ftf&B3teSB*ji*U 
C©0 1 {Cfcl^T, RWSKtt, Bftttsu M-b,m> 

m&^^-itm<D7y-c7^uyx, Km* 

2, Rlf^>'-r>-9-U>'X3^LTU'¥-^;l/R<0/^ 

(Tffi) coxvy hv&mvmwzmw-rzo n 

ftftl LfcLTfi* K r F (»g2 4 8 n m) , gL< 
fiA r F (Kg 1 9 3 nm) 3F©x**>vU— 9%, Y 
A G U— «f OKWK, Xt47k»7 VT"© i ffi (SS 3 6 
5nm) H^ffiffl-pfTS. BgW^lrtOBJglBPtSEt)* 

(oft) ©faw^ortomawfiaw^teSriHR-etsj: 

[0 0 3 6] U?-*;UR©*©»fcftI LtCkSRgB^ 
$9 (03#H8) rtO/<>-y©«tt, S»)tt¥*PL 
*^UTJ9»«*^ C/Stts 1/4 fg, Xtil/5fg 

H) -pn/j^nr, 7* hu->*xh»fc£ftfc7x/\ 

(wafer)W±£DX'J >y 1 2 tcg^^n 

So JXT^ 18»3tt^fiPL©itl*AXK¥fffcZ||*W 

^x/NWOjtS^FIfiJtES-rSlfjtaE^rlRl (EP^> 0 1 
cDffiStcgjl&Tjlli]) fcJftoTXtti&BjO, ^S^I^J 

r^-rso 

[0 0 3 7] 3:1% Uf-^;URti, Uf-^;l/Xx-i/*R 

RSTIt TOKlffiB*nfc2*«0^ F4 ASt>*4 B 
±(CX7-^7U y?£^LT Y^Hc#»)g£{c«B 
$nT^So Mt*fi?lJT*{i> ^-f F4 ARt/4 B±tC, 
l/f^;l/Xf-^R STi:»iffifitx7-^7'Jyy% 
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ft L T Y fimc ®Wl g fife SHWffl X f - 5> 5 «B 2 ft 

[0 0 3 8] B3ti* Uf-^UXr- S/*R S T&tfttffi 

Y77I61 GtS^ft) H 4 ARtf4 BtSo 

T, ^ft€ft^0^©U-7*-*l?K:J;oTY73ft{i: 
SKSjSftSiofCl^^l'Xx-v'R S T, RtfltflJffl 
Xr-^"5^icS$ftTV^o *VF4 A, 4 B<Dg$ 
ftMWftiDlsTt frXr-i/R S TO^iftX ho 
-*=fcD£>, ttIt»JfflXr-v''5 0ilii^fcttfi 10 

£fc>i±T#lfi)c£ft-t^?.o l/f^/l/V-^Xf- 
*>"R S T±fc«, Uf-^;l/R£X£fi{c$tyJc?&{4g 
IiTl^l¥7-^U7Cl, 17C2«J 
ft, 1 7 C 1 , 1 7 C 2 fC^ft^ft-^TE 

COflJx.^+^§y(D»¥v-^MC 1 , MC27Wgf&$ft 
Tl^ 0 Ifv-^MCl, MC 2 .hUf-^RcD^Jig 
A^-Vi:cDfiHM^«^46iiffljg{c|tW$ftT, ±M 20 

0Oi3fi»KEtt5ftTV^So 
[0 0 3 9] LT> ffSiJfflXx-^5±fCX7?|Pl(caB 

fc«aB*^Rp LflDts«*ttmiifflo«*©»«T-4' 

I Mft<ffiJ£EH"CJ&S£ftTVS 0 S¥«6te, 

mmtt&zmffi&immvz. pl<d«b** 

ffiS»a«»Wia.6ftTV3 ItiffiXf->" 
5±t, IBP«6*X35riRiK»trJ:5ei»«)»PT- 
i 7 d i . 1 7 d 2 wmfe-sn, mm 1 7 

D 1 , 1 7 D 2 fC^-ft^ ftr&TC^mtf+^Scoaip 
Y-^MD1, MD 2#ffM$ftT^3 0 a^V-^M 

Di, MD2taaojgei-7-^ iMfcwfflBs^fe^ 40 

46IE6t{cftSi|$ftT, ±$i»l OOKttBWcSBttSft 

[0040] c©«fc5te*0mi, a*«6fflcoitiiii)ffl 

Xf— *J 5 ](W[k:H(t ?> ft, #5fctf> * ;^f- S> 
R S T±fcli, ^^;l/R(^ffitI+j|iJffl(DgPW±m«$ 

ft* tiffin*, Uf^/l/Xf-^R S TO/J^fb, 
e«ftJb^SftTV^. S£oT, Uf^/I/Xf-^R 
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x— v^R S TCD^fijfJg&^x/NXf— ^©^fijlg© 
tD±K«U^^;l/Xr—>"T*Sff^^ftSCt*^ 

±f s 0 

[00 4 1] ^F4A, 4 BIC^LT+YTjIp] 

fc^g£ ftfc !f TMf 7 Y 6 Uf- ? frXT-is R 
S T<D+Y73(p]<9§Jjffi<D&K)^2 4 YfcU— tf If— 
BHW«ft» +X73[SjttKK$ftfc2ttOU—tP'^H-7 
XI. 7 X 2frP>U'f-^;l/XT— v*R S 7<D+X?5ftl<D 

®m<D®mm. 2 4 x ic u-if 

=Fi$H-7Y, 7X1, 7 X 2{C c fcoTUf-^l/Xr-> ; 
RSTOXS«, Y*«, SO'lelift^Itil^n, itsu 
ffi#0 1 1 otea&stu ifrjipm 1 

<Dmmic&-3^xv -Tt-zmzftL-a/f-tJisx 
f— s T<Dmm j PiiLW*%m?%o */t, *VK4 

A. 4 BtJtLT-Y^CRiSnftU- f ,z F»It8 
Y 5> stifflffl Xf-^50-Y 7? [6]£>iJffl(D#ijg! 2 5 
Y£U-1fe-A^Bgif«ft, U-ifTMtSYiC&i 

Tm\zn%^mmzT-i/5<DYmm<±mm% 1 o 

(cMStin^o YWOU— 9*=F»W7YRtf8Y© 
3ttt«x *ft*ftY#flfc»oT!!8Wfg89«*4\ BP 
•Bfi»^^PLO)t«|AX*iijgbTfe»?» l/-1f=F 

snh-7 YRt>*8 y{±, fnfnww^^f-^R 

[0 0 4 2] l/f^^f-v?R S TcDifi5-r3 

fflffi^fflAniLTfct, Cfte>CD^ffi^^ft^2 4 
X, 2 4 Yfc#*LTfc±<, 9raSffl*r-2>5©i!B* 

5X, 2 5YtWLTti^„ MfC *«ajT*tt0HC 

ffl&R ASl>*RB^gEH*ftTV^5o Uf^^77^^ 
>Ha«RA, RBOttW^iQ^iiSilWfiXttlKSF 
ffT'feO, J tft6©ttHJ't>iL^)^{4, ft«lAXtc-£!fc 

fc#JSr3Uf-*/b75'<*>hBa«RA. RB 
%ffl^T, 03(C^-TU^^;l/Xx-^RST±©S?P 
V-^MC1, M C 2 , Rl>*H-pJfflXx-v ? 5±<DSJp 
•7-^MDl, MD 2©{4B^Ul-rSo 
[0 0 4 3] ■?■ LT, IS^ttcDatiMtC, P^^;l/X 
r-v'R S T^+Y^(R]lct#ig$-&T, Pti6W 
9 9 <fc 9 5 €r YfifyK® 

witzt, u— *r=Fmi7 x i , 7X2^e>©u— ye 

XT-is 5(D+X?5fa(D&mm2 5 XfCfiSlWSftSJ: 9 
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fcfts. cot*, is+tfrTvJtyvwsmRk. 

RB(CcfcOS?PS6±OS?pv-^MD 1 , MD2©i 
U 0 1 ©ii&iJflU^ 1 0 I¥?-^MD1, MD2 

£{Sg$46t3o *LT, C£>WC\ X«|©U— FT 
j$It 7 X 1 , 7X2 OSHHMi** Jl^ft Ut7hf*. 

Tt>«kV\, 10 
[0 0 4 4] CiDitt, l>— 9 T$ft 7 X 1 . 7X21C 

<tott»f-v f 5cx^ifii©(4i 1 atfaisft^s 

5 CO Y 7a fa<D<£g& ]s— »f Tl$ft 8 Y «fc o T^^fieffi 

5 (mmzmmmcwm? % c £ s« ftfc\ 
u— «f 7xi, 7X2 oymmzztiztittfot 20 

CO 0 4 5] WWtett, ^^/Wf-^R S 

TOIf^SWfaOflfflttiWJSnfti/^ mftofczblc 
Uf-*;1/Xx-^R S T*^WfB«9Tfc^-rntf, s 
Xfl>— 9TBt\7 X 1 . 7 X 2fr6©l/— »f 1/ 
f^;Wf->*R S T<D&W}M2 4 XfcJKWSnSJ:? 

Xf-i/'R S T±©S2pV-^MC 1 . MC 2©ffiH"f 

nM**mu ±»j»&ioh\ ^ti&offtH-rna^ 30 

WW(C> ftO«t/jN$ < ft£ J; r> icUf-ZflXf—iJR 
S T*fi£Bi*4i>tfe«tiT», U— <f=F»H-7 X 1 , 7 X 

zmYfflfMZfftfeomicfv-tv }-?%><, coin, s 

^©feStf^T'l^^l/Xr-^R S T<DX7?[^Ofu 
S, RtflsHEfc©H-«!ltf?Ttan, Y^|6]C0ffiH«Wif 

X7—7R S Tfc^ll^ffiSWfiMfcttHftfe-f 
fctf1?*5. MoT, I/— tf=FiMf-7X 1. 7X2fr£ 

[0 0 4 6] 0 1 ICM*), ^x/NW^a^tD^XM* 40 
/b^/fbt^I/NXf -i^W S TlCSIIJn, -7X 
AXr->'W S T 1 3 ±(cx7-^7 U > 
LTX^Io], Y£|&fc£IlS&fc:«|ISnT^3. -7X 
/\Xf-i/*WS TtCti, ^X/NWOZ^lpJOfitB (7* 
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[0 0 4 7] 02&, <7-XMX-f- :>*WS T\ Rtfffiffl 

>lWSi6&i:ft, ^x/NXx-^WSTOJgffi, SO* 
SHIffl7f-y 1 4 (Dj&mic&ZtiZtiB-i; tmcM 

^laotfXA^f-^WST^ &tfftj»JfflXr-v ! 
1 4©X^> Y^lnjOftg, RlfEWEft ^51^*4 

tf#M¥8-5 1 7 5 6^^{C*5^T«fc!?^lfflfcffi^ 

[0 0 4 8] *0>JO<J7X/nXx-^WS T(i, 
S4«/M80«^©*%«BATV^o BP^ <7X/nXt 
-^WSTii, 7*- #x • wvjy 

tS^x/N*;^ (^x/NWcoiSSfilJ) ^xaXt 

-s>w s t (Dtiiwmm (omm-?- 9 m a jwbjs* n/c 

[0 0 4 9] SitgtJ:^, >>x/nWco77 

©#->3>y vmmcimznrcTv'ftyh-?—'? & 

x/n-7-^7) <DfflHtfS!lfflO-b>-9"P*So *0<JTii, 
-)x;\77i'^y 1 G^rfflV^T, >7X/nX7- 
5>WST±©g¥v-*MAH0ffiHlfta ; &fT5o BP 

m& mnmmmm ich&lt^Zo 

[0 0 5 0] Sfe, HtiBiJfflX-r- S^l 4<Dgffi{i, 7x 
/nXx-^W S T±©tf x/>W0gfflfc StfPI 
R£$nTV^«. tLXy mziOo^r, ItSOfflX-r- 

^ffil^lSSfeOOx^yl/^- (AJ*x*;U^-) *tH»J 
•TSfei{>«))t«-b>-9-J:'3ft*B8W« ; ex^ l 8, SIB 

p l «k s x >j «y h vivmytmrn 1 2 ^ r-os^jg 
»*%tH»j-r 5 rctbvxn-b yv * t? ft 5 ^ety e> -b y 

tl9, *e»1#tt»J3£fflOX'; 7F21X, 2 1 YjWB 

**nfca«e«2o, &t>*{usa^tft«s?pv-^M 

^ftiftmSfcatiSiJ^nT, 0 l <o±iW»£ l OOIEHgP 

fciEti^nTi/>So s^Pv-^MBofuSfe^xMr^ 

[0 0 5 1 ] «K«2 O0XlSOXU<y h 2 1 X, &t>* 
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Y|4(DX'J y h 2 1 Y<DJSffiflJtett*ft€njfcJtUy 
<DXV -y h 2 1 X. 2 1 YtD^OfC, ffi^BBPOX-v 

9, R8**&x* 1 ZRXfmmsttyyri 9co^tbfI 
[0 0 5 2] $fc, i*l£«2O®fia^fcW*:HJ-0tt 10 

HH8#ttH i ©ss&ftttisn^ i i K««6snTi^o 
3<o\s?-t iimmrmmxT— v 5 ±<Dmmw. 6 answ 

* I MO«tf*XMXx-S>fl!jfc:t8«;Sn, ^-CD^^It 
il«2 0±©X'J -y h 2 1 X, 2 1 Y-e-etVf'ftXTj 

|p)> Y73|pJfCj£SELOO, egpoTtm^y-y-^^cD^ffl 

{g^*;£$!&14SSS& 1 lT-^0iAty o 
1 1 T'ti, ^©^UiM^^JaatT^©*!^-^ I M 

© uyxzmm LrmjzvTj x v —, y a >m<D&iim 

tt*«Er*«Bt»tt6tiT*»), ±SiJP^l Otic 

[0 0 5 3] H2fc*VT, ftiB'JfflXT-^ 1 4 tcti^. 
P>nTl>5R8fc«*:X* 1 8, BRfi€y&-fe>-lM 9, & 

tf»KtE2o©jS8Pojt«-fe>-y-^o-by-9-icti, fan 30 

Bit 5 #&tt>£ #-jr- <fc o T{i fi!*46HS 

ts%ffl<sn*^5o cnfcWbT*^ijT'(i, ^ne>© 

•tr yytmftmv V x/ NT, t- i?\N S T *» p> #gS£ ftfc 
ttfflfflXx-SM 4fcR»t&ftTV3fca&, 'JiaXt 
-i^WST*/hSfL g»tT*t§£ttfc, I+ffliJfflcD-tr 40 

[0 0 5 4] gfc, 3fc*tLT + Yjfrfifc:tMS 

ttfc U— (f Tl^ft 1 5 Yfr?)'>XAXf-v , WST(D+ 
Y7jft©{IJffl©&®]^2 2 YfcU-lf e-AtfSSWS 

-x^te»n*nfc2W©i/-if=F»sn sx 

1, 1 5X2fr£?x/\Xx-^WSTeD-X?5ft©$J 50 
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$8tl5Y, 15X1, lSXZICkoT'Jx/^f- 
i'WSTOXML YJS*, Rlf0(gft^»HW$n, ft 

fflffl^ia i ©±iw»3S i o (c^$n, i oit 

-$M 4©fflilffiCfcX«lOSPl!ia2 3X, R^'YlttcO^ 
ft»2 3 YtfEDttW-fcftTVSo ftfe, ^x/nXt- 

*#»»2 2X, 2 2 Yfc#ftUTfcJ:<, Rttfctti&J 
fflXf-v' 1 4<DmWV>mmZ&WlM2 3X, 23Y£ 

[0 0 5 5] f LI, SftftOAWxiJwI/^-tgcDftjai 

T-">*1 4©£IMS2 3X. 2 3 Y{C^*t^n^ 0 04 
14* S^^OAftfx^yl/^-HottjfiiJNfW^x/NX-r- 

•^wst, -RmmmxT—i? 1 4 cdbeb©-w&* 

U CCtvOi/^f- ~>'WS T£»tfB8l 2fr 

fcttSJfflXx-^ 1 4*»»-TSi:, U— TTPtH 5 
XI, 15X2, 1 5 YfrBOU— " *flf-AA^ «i/x/> 
Xf- /*WST W^lftM 2 2 X , 2 2 Y *» ^yl-nt ItS 1 ) 
fflXr-v* 1 4CD^»^2 3X, 2 3YKfia»?nSJ: 
9tC^?, 0 COitfC, H-MXf-i'M 4±tOS*v 

-^mbai 0 1 ©^x/NZv-r^y h-fey-^ 1 6<D8t 

S=l 6 artfcA5<k9fcH-aiJfflXx-v ? l AKftWiL 
T, 3&O2M4>Xtt<0U— »f¥»Wl 5X 1. 15X2 
©8tS)ffl^ra-offli:ftSJ:9fc» ItMfflXr-^i 4 

— lf=F*tt 15X1, 15X2, &tf U-ifT^ft 1 5 
YOffl-aUftK^U-by MT£o IClli, U— fT^tt 
15X1, 15X2. 1 5 YfCJ:t>f?Sitt£frf 

T'iSffijsfcitijfflxx— >* 1 4©ffis*wsij«n, £© 

[0 0 5 6] -7j, S^fcti, 0 2fc^-r<t:9{c s It 
mmxf— 'J 1 4^S?€T, ^XAXf-^WST 
<D&mM2 2 X, 2 2 Y K U— «f Tr$It 1 5 X 1 . 15 
X2, 1 5 Yfrt><D]s— *fe-A*^|*5n5J:^fcL 
T, IfV-^MA^XATv^^yhtyttl 6£D 
1 6 a FtyC&gjLT, U-+fTj$tt 15X1, 15 
X 2 ©ttSJffi*-S£-frfc:KH-e, A Offi 

■1* n«%W»J L, C ©IHMKC*3V*T \s-*f^m\ 

15X1. 15X2, 1 5 Y^ItM^^'J-t-y t%ff 

r-: ^WSTOfiitBtti&^fTtenS. ¥35*-^ 
**-7y/l--7'?m9)]-??> £ £ tc J; o T fe^XAXf 
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-i/*wsT\ RmmmxT-v 1 4otittt**fre 

T*&, ±»^l Oti^x/NXr-^WS T, SD'H-il 

CO 0 5 7] H 1 KRO, W^T'$5^, &f£ft¥£ 
P LcDfJJfflKfcL ^XMWOWj7*-;*7X{iB£ft 

+>-) #BEB£n, dO^tti^tcS^^T, £*MtW 

to^x/NwoSffi^JSi?^^ p l <Dmm^Mtn io 
So uc m\<Dn&m?mmnmmc-o?smm?z>o 

£?\ <>x/NXr-> ? (IJc0tta i lffl7,-f-> ? 1 4£ffi^T 

&BK¥%PLicmmKK\ KDxmytmzmi? 

v>R S T±f£gftfflOPf-^;l/Rtfa-K£ft, 
/1/R#ifft)fcl LO^^±{c^K)-r?, 0 ^cd^> H 
4(C7Ktot?fC> ^XAXf-v'WS "Hi/E^l 3±T 
#J;lfcf+Y£l^Ct#iiU ItffliJfflT.x-iX* 1 
^PUC^gftM® 1 2(il|6jfr-3T&®]T§o ^« 20 
±B<D£?ICU— »f=F#fH 5X 1, 15X2, 1 

5 Ymmmozfvizv bzfi^rcm, waxr— >* 

1 4±OSWtr^ 1 8«g^E^S^Ml 2£H 
MuBT-ftiJffiXr-^l 4*MfitU C<7)«ffiT« 

tex# 1 8ZftLxmxyti KDytnmrminzo 
[oo5 8] i.um% 1 Ota, zmrmznrcKmtt 
&m¥f®.m%i uct&m?z> 0 comic wmmw 
% 1 ftx-mwt 1 L^e>»KUTt#p>n?>^^tHb 
rff ensi+fflfiit^^tt^^ 1 1 (c«&£nT*5 

0, IS^tt^l^i 1 T*li, 2o©ft«Il;:g-3V 30 

/Nw^p-F$n§ 0 0 2tc^-r<fc9t, itiJ 

fflXr-y 1 4 tig^ISM 1 2 ^e>Sm/cfiHfc#ig 
U ^XAXf->*WS T*^^l 2tC|6]froT& 

ti, mn^tXiic. V— fTS'Iti 5Y. 1 5X 

1, 1 5X2fr?><Dl^— tftr-A«B9St?n^>/^ci6, 

[0 0 5 9] •ebr, StiJfflXf— >* 1 4 ^SftlSM 1 
2fre>ftji£-eT, ^x/NXx-^WST£ftftiI$l 

2 (c^steBtc^sj^-y-T, ±ie©cfc ? ic v-^m 

It 1 5 Y. 15X1, 15X2 mmm<D7V -tr-y h£ 
'nr>Tzik, I >x/NXr—>*WST±OS¥v-^gP^l 

^l/NXf->"WST<J)»WMo bf- 
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s^st, m 1 ©u^^xx-s^r s T*igiii-5c 
ntistfisHmc, ^coa^v-^^i 7 a±cdsijcos?p 

v-^MA<D{iB£?il>*0 1 cd^x/nT^-I^ ^ Y*.y 

[0 0 6 0] ^C, 'i'XMT^l'^y b-tr>"9- 1 6%ft 
LT^x/NW±cofi)f^©i/3 >y MSM (-tf-y^i/S/H -y 
lctt^£nfc?XM^-^©{iB£&tB-f SC^tc 
iot, >>x/\W(D&v'3 -y h^^BSyiM#^*i6e> 

n5o %<Dm*mm. Rxs±M<D^-7sv-(y 

f•^;^RcD/^-y^i:^D^^tB^•t^•^i^^T^*^5)^ it 

SR^fc^ Hifc^T, mytyti L<Dmmm^.9 

(ia3#BB) IcftLT, Uf-tJlXT-i/R S T^L 
TUf-^;l/R^+Y7^|B] (Xti-Y73l6)) £5lJ£VR-e 
^SSnSOtCllI^LT, St1cM«c1 2{C^LT^xm 
Xr- i/*WS T?:^LT<>x^W^-X73l6] (Xt± + X 

7^ib]) tc3ig/3 • vr (pimBism x%£.znz> a 
[0061] £fc mxwzii, vmmwik 1 ^-em 

•^'^TS^^P UcASff Sftftft I L©7t»%W 
tBL, H^I L©i&i&(cJ:oTfg±t3fgS^£P 

mmm u c <Dimffi%z3L%m% 1 o im®? % 0 

[0062] &±*^ mi?;<Dmft,xh%t>\ 
S^SBco^ y?~fyx^xmWttMmm?z> t ttc 

ti, ItfflfflXx-v'' 1 4^ffi^^l 2fflJtC^»LTft 
-rsttti, l/f^;VR?;l/f^;l/Xf->'RST^ 

^>fcm, 04(c*3^t, ^jgtye-fey-y- 1 9^s^« 

Ml 2F^T?X^[Sl, YTjlpKc^iftL^^&Bag^^lt 

[0 0 6 3] ^fc, lxf-^;l/Xx-i/*iiJ©|+Si|fflX-r- 
->*5, R0 : 'i'X/^X'f->/*^llJ^a+SlJfflX7 : — i?l 4^:ffl 

R S T«+Y?3|p]{Cf#JgbTs BtiJfflXf— i/5±<Dm 

mmtfmwm^mcftWitZo c<ott, itaijfflx 

T-v' 5 fcti#j£S73|6]<7) tf Tr$lt 7X1, 7X2 
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Tv^tyvmmRh, RB*ffl^T±8B©J:3t«:tt 
BBOU-fe'yh (Xfi^'J-tv h) ;Wfrn3o 

a, x i , 7X2, 8 Yonmmicm-i 

[0 0 6 4] C<D£%lC, mcMWLtz&vlc. ^x/n 

I+SiJfflXx-i/* 1 4 Srigi) l/t\ B£« 2 0 ±<DX V «y 

U 1112 0©fi9ttDft*fc>tf©«fflB#*ll6««f 10 
1£B*$l l'lHIQSrscifcfc.fcoT* ^tiP-cn^cnte 

f^PL ©IS«8Ftt*1f IE* So 20 
[0 0 6 5] W±©*5fc, *M©^»7tSSTti, 
*j 2.^7*7 4 *y F-fey+f 1 6fcJ:oTS*v-*M 
A, MBOfug^^ttiLT, CCDftBfitlfiKg^Tb 
— tfTBH- 1 5 X 1 , 15X2, 1 5 YtD^U-fe'V 
'nofzib, U— »T=FiMH 5X 1, 15X2, 15Yfc 
ok 9 >)XAXf->"W S T\ XttH-SiJfflXv 1 -^ 1 4 CD 

§5, UfW7^^yhMRA, RB 

fc«fc»)SipV-?MC 1, MC2X&MD1, MD2CD 
ttBfcttW LT, U— tfTif H- 7X1, 7 X 2 cd >J -fe <y 30 
VmZ'iTOCtK^K), Uf^Xf-yRST, Xfct 

[0066] #ic, *mn(Dm2<Dnm<DBmcD%m 
5~iai 2*#BabT»jwrao *tf»«. zifis^atc 

J: 0 S^^ff 9Xf7 7'-7yF-X*f >73^CDSK 

©^B^B©«l&B«K**U coHSfcfevvf, 
*WOt8»lt3t»fi{i, ^-X^8 6?:^(SS«i: LT 
OxnWl, W2%^n ; fn«^LT^iz:tT2^K 40 

-S^WSTl. WST2^filAfcX-f-'>*aK> CCDX 
T-^gB©±#fcKBSftfcJ2ieJte¥*P LKS8 
ft^&PL lOiSfYXftLTOUfj'A'R lXli 
R2 (16#l) «:Pff^cD^S^lPl(C|glft-r5U^^;l/ 

J-XT, P L 1 <Dim A X 1 KTfrK zn*w 

"X ZtttcSBftTffirtTBSOttffitTffKXttife, 
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YiCW4Sfl (YTjIpI) tfjtSTslRlT'&So 
[0 0 6 7] ff > Xf- 5>SB14, ^-X^8 6_klC 

Y^fatC&u LT&i)S&& 2 O^XAXf- S 
Tl, WST2£, (1 tl&CD^X/NXT — y'WS T 1 , 
WS T 2£Igilj^S^XMX-f-i/*igfj£8 1 Wfc, •> 
x/\Xf->'W S T 1 . W S T 2 CDiitB^itjSiJ-r 

[0 0 6 8] Cft££P>fc:f¥i£-r3fc. *rxj\7>?—& 
WS T 1 , WS T 2CDJgffitCt±^B^CDX7A>y F (0J 

cD/^7 yxtc <fc 0 W^fcf » /x m©BHl«:fiSo fctfBT, 
'JXAXf-v'WSTl, WS T 2&^-XM8 6±K 

[0 0 6 9] 07 ^XAXf-^'WS T 1 , WST 
2©Bil«B*^L, COB7fCfeV^, ^-X§g8 6 
±(C(i, X*|ftlk:gt;S2*(0X*U-7^K9 5 
A, 9 5B*»pffK:H»t6nT^*o Xi'JxTAVK 
9 5 A. 9 5BtC^oT^tl^n'Jx7^-^fflcr)lffl 

F9 5 ARtf9 5 B(Cj9oT^»)Sat ; en ; fn2 0CD 
$i/]gW9 3A. 9 3 C&tf 2O<0#il8Wt9 3 B, 9 

3D*^»?wte>nr^5o ctte>4o©#»igM*9 3 

A~9 SDCDJgSgPfCli, Xfill>Jx7^F9 5 AX« 
9 5 B*±#fttfB#fr&Hty<fc3K*B^©»l!i:^ 
/l/tf^n^ft&DttttkftTfctK cnP>cD|g«)3-Y;l/ 
tXttUx7^-Y F9 5 AX«9 5 BtfCkoT, 
»aM*9 3 A~9 3D%X^tcWl!rr*i»-e 

T\ WTOSWJTHi, ®^±s Cft?.cD&»jgW9 3 A 
~9 3D£ rxtt'Jx7 ; e-^J £nf.££>cDi;-f So 
[0 0 7 0] ^CDrt2 0CDXttUx7 : e-^9 3 A, 9 
3Bt±, Y#fa£J£tf5Y!ttUx7#V F9 4 A©S^ 

citten, s 1 ? 2ocDx$ft';x7^-^9 3 c, 93 

Dfe, Y^fciEtfSY*'J-7*1'F9 4 BcDM^C 
H^^nTl^o YiUx7AVK9 4A, 9 4BC« 
^n j fnY^|pik:}tioTUx7^:-^fflcDifflcDig»a 
-r;W@^nT^So MoT, YWUX7AVF9 4 
Ati, XWU x7t— ? 9 3 A, 9 3 BfCfcoTXMU 
X7SVK9 5A, 9 5 B{C»oTX7^fo]{ciifij$n, 
YWUX7AV F9 4 B«, XttU x7t~? 9 3 C. 
9 3DtCcfcoTX$lilDx7#VF9 5 A, 9 5BCfio 
TXTjlRHCiBSl^ftSo 

[0 0 7 1 ] — fXAXf-^WST 1 cDJgg|5{C 
tt, -J5<DY®V-71SJ F9 4 A*±2r&tffll!WFfr5 
H€y=PH^« l «<D*^BS3^K*t ?>tiT*5 0 , c co 7 ^c 
YSttUx7AV F9 4 AttioT^XAXf 
— >*WS T 1 SrY^fcBft-rSi»-tr>^V*y b 
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7—i/\n s t 2 <ommcmtft,nttm7fi<D \ m<&k!\ 

—>*WS T2^rY73[S](C|gi)-r§A-ey^v^>y F- 

[0 0 7 2] BP*,. *0>JT'{i, ±SLfcX|ftUx7*V 
K95A, 95B, 9 3 A~9 3 D, 

Y$ftyx7#V K9 4 A, 9 4 BRtf^XAXf-v'W 
S T 1 , W S T 2 ©lS»O^H^O*^«5*fJ: * o 
T, l >lA^f-v f WSTl, WS T 2£3fcxLTXY 
¥ffi±7? 2 ^TflBW-r 5 X r- iPXHmiHZ ftX^&o 10 
cnf.OXAXf-v'WSTl, WST2H\ m5<o 
Xf->*I1I8 1 W£ftl,T*T-^fW»«B3 8(c 

ilgB9 OlCfcoTMPSnT^So 
[0 0 7 3] Y«hU— T^f-T K9 4 A<DPS4*Jcaft 

ltfcnfc-tt<DX*'J-7*-*9 3A. 9 3BOft^] 

i:kWT'£3o -»©X«y-7t-*9 3 

C, 9 3DO**<0/^^*e=FS{k«^Silfc^ 20 
^IAXf-^W S T 2 £«'>fcH — < 

WST1, WST2±tCUu ^la^o^x/^i^sr/r 

t<fcoTZ^|6lRt>*e73|6l (Z|iS«DIh10OIh]$e^[Sj) fc 
[0 0 7 4] Sfc, ^XA^f->*WS T 1 <D-X73|p] 

&tf + y £ft «iBtt±tw*«nfcKS*iii 8 

4X, 84 Y (06#B£> il&oTfc 1 ^ RHffC, 7X 30 
/^f-^WST 2©+X#ftRtf+Y£l6]<OfflJffi«U 
«fflift±tftffc£ftfcK3tBi8 5 X, 8 5 Y t&oTV" 1 

TSfcrfr 6 u-tftr-A * t> *sw-i«tr-A 92x2, 

92X5, 92Y1-9 2 Y^SWSn, *Og»)t% 

gffifcSHHU cntc^y, ^xnXf-v'WSTl, 40 
WS T 2<02 ^TcttHtf^tt^nttaiStlS <fc 9 tc&o 

[0 0 7 5] 05i:^t, JSKft^P L 1 £LT 

z^fi6ioftii©)i£«i*wr*aa«ou>xxu>« 

5o P L 1 t L,TK*HB#r£*filfl& 

©llcfi, 05lc*-tJ:-pK, SWc|^i;*Sfii£8ofc* 50 
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7-7^>X (off-axis) ttVT?-!* > h?&8 8 
A, 8 8 B^, fiKftSMSPL l©ft*AX 1 (U?-* 

;w^-y©s^otp^i:-a-rs) io^n^np 

^^>h^88A, 8 8B(i, h«©U— »Hf- 

AW^LSA (Laser StepAl igninent) 36. SMI 
mJi£.<DF 1 A ( Field Image Alignment) 0>Rfcf 
2*©'vra$^:/v;-A©@ffift*ttW*3L 1 A 
(Laser InterferometricAl ignment ) ^©3S^©7 

■7- >7 RTfV x; n±©7 5 -f * > h V- * © 2 JWc^IrI 
(X73|6]Rt>*Y73[^) ©ffigfriim? 9 C ttfXZZ, a 

cn6.3«Sl07vi'^>Hr>'-9-%, 
itfKcjSCTteV^tt. 7x^±(D3£©-#7t;V-^ 
<D{fifi£&tfi LT^x/M7>«ffiBIt$]£iT9 i^fe»a>3 
■9— *75-f* Vh^P, 7x/n±ctj^^3 v hfS«OiE 
6$£ftBftiffl£iT 977-07 ^-f^Or- 9*fToT^ 

So 

[0 0 7 6] -^77^^V^8 8A 

>)i/^f->*WST l±tC&#2nfc7XMWl 

fc. flW®75l'^^MS8 8B«, ^lA^f-^W 
S T 2±fc«j$£nfc'7X/\W2±<D7v>l'*y hv- 

8 8 A, 8 8B^^-rS^77^^yh-tytr^e,© 
fcflHg^li, 7 V F-ftlfPSB 8 0 fC0$S£n, 7 

7 -r * v h&jwsb 8 o xim&z ntzmmmn* a / 
%tf$.pm&m. 9 o e>n, ±*]®s§ 9 o ^ 6 

ttHHSSKiS tTXf- ->*Si«gB 3 8 Ktt LT»)t«f 

[0 0 7 7] 0^#BSbfcA\ tt»)t^3fiP L 

K Stf77^i^yh^8 8A, 8 8 BCD^n^tlt 
{i, ^XAW I (XJ4W2) <DS7t®©^7>h7*-* 
XfitB*^ 6<0f7 * -* 7.»^^tiJ-r 5 TclbO)*- h 7 
h U^y >^tH««* (W, TA F/ 
ALlJ ii^-p) *TOP>nTV>So d©F^> 
^PLIWA F/A L^i: LTti> l^^S^AW^S 

&8 8 A, 8 8Bfcfc|Sia*AF/AL5S^Rtt6nT 

(Cffll/>c>ns A F/A L3SfcS(^-<0StiBlJIS«fcWt 

%>o £<Dtz#>. 77^^yh^88A, 8 8B^«fflb 

rc7 ; ?'(*ybi>>-'ryxmct>, mft,$ftmnm<r>e; 
mmmxmmmicTyj * y b v- ^©{uBitiJ^ff ? 
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[0078] vi-^ivwmwm^-o^x, msR 

Uf-?;I/^-X&7 9±*l>?t)],R 1 
TfficD2^73(S]^ijoJ^b^^;l/Xx-^R S T 
li:, |^W£$lfflfCftoTl^*;l/R2£«&LT2# 
TCT? lC&W}°im% Xs+tllXy—itR ST 2t, Ctl 

eoi/f^^f->*RSTi, r s t 2%mm?&^ 

T 1 , R S T 2 ©fuB^'gg-f 3 l^f-^^T^I+v'Xf- 10 

[0079] cft£g£f¥$T3^ 06tc^?n5<fc 

•5tC> iine.Ol/f^/l'Xf-yRSTl, RST2& 
(Y^fa) {ctt^lfcSBSftTfctU ^H^CD 

^mi!i§^bT^^;U^-x^7 9±£r¥±3:if£ 
ft, U^^;l/Xr-^|gi)aii8 1 R (0 5» fcj; 

SSBSj#&2ft3£?fc*M£ftT^3o 
;bXir-;-/lgSri$#|8 1 Rti, ^XAfflOXf->ll 

T&5 0 CCDfcfe, lx^^;l/7,-f-> ? R S T 1 , RST 
2±<7)U^;1/R 1 , R 2 ft^fcf^B^TMUcSK 
fltycffiffl^ft, MftCDU^-^UR 1 , R2tCOV^Tt^ 
xawi, W2 t|i^8^gT*t3l$&1?yti:&-pT^ 

So 

[0 0 8 0] cnS^Uf-^Xf— v>R S T 1 , RS 

Tl, R ST 2 tmvmtt (giR(ft75 7^Xf) 
5>j£6$®J^8 2 A, 8 2 Btf^ft^ftY^ftf;:®^ 30 

nrtst), ^ft^^i^s 2 a, 8 2 bcd+x^cd 

SWffiicioj^TU— y-^^It («T> mc Wat J £ 
1/^9) 8 3X 1 -8 3X 5fr6U-+> s e-AJ;t>&Sft 
$m-A9 1 X 1 -9 1 X 5fiW£ft, T$«t8 3 X 
1-83X5 THi^OKftTfr&gftLTm^SiPEfc 

i/"RSTl, R S T 2(DX73lS]©{4B^ItSiJtTl^o 
CCT% T)$lt8 3X3fr6©fHfJ£-A9 1X3&, 

mm^t^n^n^inc^mrmx^^ yt^ imntz 

2*CDltSlJlf-A^WLT*3^, CtOb(D2-D(Dmm 40 
£t> Uf^/UXx-^R S T 1 , R S T 2©X#ftCMi 

[00 8 1] *MT*IZ, 8t!i)^-A9 1X1-9 1X5 
©Y^fSjtDF.SIlti;, W8 2A, 8 2 B©Y#|p]<D4b 
cfct>&?§<S££ftT*5t>, CfttcJ;oT&»jg|8 2 
A. 8 2 BtC(±^{5jn^cDa+»iJtf-A9 1X1-9 1 
X5tfBB^£ftT</>3„ gf c% BSc5^T'SHf-r^2* 
Ol+i»J(f-A ({flJjUf 9 1X1, 9 1X2) tf|p|-©& 
®)8t 8 2 B) (C|BimcBgif$nSck^(C^t), 50 



ttH 2000-164504 
24 

C © W&#Jt>-t 3T$ft 8 3X1, 8 3X2 
fcat»J®5B£*liLT^3i:#&-f c ttf~?%2> 0 eft 
Ciot, ffBd^D^lcTi^ftS 3X 1-8 3X4CDH" 
ifflMi^T^It 83X2-83X5 (DsWJffifciSffiJg 
(C§tti]irrci:tfT-t3o TiMt8 3X 1-83X5© 

mm&m5(DX7—z/m'®mm3 8tc#y&£ft> cn 

5><DltWatcS^v^T7.r-^W^B3 8ti, >>xm 
Xf->*WST1, WS T 2^<D|a|W^M^MiE-rSfc 
fete, l^f-^/l/Xx— >1MSt«8 1 R^U^^ 
;1/Xf->*R S T 1 , R S T 2 <DmZ.WM^Xfifa<D& 

[0 0 8 2] — 06{c33<,->T, SlOl/f^Xf 
-i^R S T 1 <Dfeg.fi falcate- Yj5fa<D%&mzli, 
-»iitlt03-f-+a-^8 9A, 89 B 

^B^nr^^o zlt, -wcd^i/ax^ot 

A. 8 9B£#LT, ^ft^ft2#<DU-+ftf-Ac}:D 
*SItSije-A (06T-{i, i*©ftffle-A-ettSL 
T^3) 9 1 Y 1 , 9 1 Y 2*«t£;ft ^<D^0^<D 

x-^*r s t i <DYfifa<DmmmwMi£n% 0 $ 

fc, ^2(Dl/f^;l/Xf->"R S T 2<D+Y73[S]CD^g|5 
fc&, -JW)3-t- *a-78 9 C, 8 9Dtfi3B$ 
ft, -WO^V;W^X73^(DTr$H- 83Y3, 83Y4 
i!)^Ln&(D3-t-+a-78 9C, 8 9D£ttLT 

sti9je-A9 i y 3, 9 1 y 4 mmcit^n^m^ 

cDU-+)-°tr-AJ;Dft3) «Jtl T$It8 3Y 

3, 8 3 y 4 la^tf nf ni/f-^;vxf— >*R S T 

2 <D Y £fa ©^fittffffij $ ft T V > 5 o 
[0 0 8 3] CftZ<D?7}l^Xtt<D z Fmi;(Dimm 

ffitcS-^^TUf-^^Xx-^R S T 1 , RST 2(7) Y 
73iR]cD{ifi#fff«ft£o En-S, *<?iJTii, H-iflim-A 
9 1X1-91 X 5£ltf STSMtS 3X 1-83X5 
tti»JtT-A9 1 Y 1 , 9 1 Y 2&t/It?i£-A9 1 
Y 3 , 9 1 Y 4 fcfcf 5 2 tt©*f7Jl//*X#S©TiWt 

£ftTl^„ T)$I+8 3X 1 -8 3X5^0 5 7- 

«T?$Bt8 3T?S$ft, ^1*^8 2 A, 8 2BRt>"ItSlJ 

tr-i*9 ixi~9i x bifznztmsT'tt.i&W)^ 

2RO : ltSije-A9 1 XTg$ftTV>?>„ 
[0 0 8 4] ^{C, >)xn7f- i/WS T 1 , WST2 

#^UT^-r?»o 0 5~07{c^-rj;9fc, 

JSPL l©fi»»<D*'t (JttttAX 1) i:, T^l'^y 
h^8 8A. 8 8B©*ft j eft<Z>ttm*&fc£il<)X«l 
JespfTftWitJSoT* ^XAXf-^WST 1C0-X^ 
[6]CDilJffiOSItffi 8 4 X(aJ, ^118 7X2^6 31* 
©U— 9 i k*-i, < fc'9^:€)I+ffl l J^-A9 2 X 2#B8StSft 
Tt^„ |B]«(C, ■^x/nT.x-S/'WS T 2<D+X73[6)0 
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IlOfiStl8 5X£«\ =?&#Z 7X 5^5>3lfi<DP 
— «f tf-AJ: D&3at$ l Jtf— 2» 9 2X5 tfBglte ftTl^ 
§ 0 ^1+8 7X 2, 8 7 X 5T-t±^ne.OSW^§ 

coo8 5] ctDti-^, ^eic^-fi^c, ttijtr-A 

9 2 X 2 RZf 9 2 X 5 H\ ^tl-T nSl/^C^itC^fift 

^tlS-r^^ltS 7 X2, 8 7X5fct ^tl^ft^XM 
Xf-^WSTl, WS T 2CDX£fa<Dffifi£tH9J-f & 10 
§Xf-W/H-ft (Y|ft(D|51»3CD[31lift) 

s t i stfw s t 2 tcti N se^^-r^^fc^n^n^ 

XmW 1 &tfW 2 ^Z^flBj^OlS/Mgij, ft£4£j<9lg 
lK &tfZfttcD|I]D©[§]$£»£:fT ofctbCDZ • U"OJ 
y^XT—i/L S 1 M>*L S 2tff3tt?>ftT^-l>^ Z 
• U^'J y^Xr-^L S 1 RtfL S 2 tiH^c&Ktt 
B84X, 8 5 XJ:0tf6^g|5^(cS5o ffiot, >?x 

awi, ^2<D^)vvnvm, Rxsa-jyVfaumv 20 

K©igfjWi3:T, iltlSiDf !$lt8 7 X 2, 8 7 X5 

[0 0 8 6] &:fc\ XS6©Iti'Jtf-A9 2X 2, 9 2X 
5&, ^X/^-f"— S/'W S T 1 , W S T 2 O&SjSBB© 
^T'^{C^x/NXx-i/"W S T 1 , W S T 2 ©K&tffi 
8 4 X, 8 5Xt^*t$n^i^(C*oTl/^o U-o 
T, X^fCOV^Tti, iSiJft^&PL l^ffll^Mft 
1$, Xti7^^^yh^8 8A. 8 8B©^lfflBt^<D{5J 
n<D^i•a•^C^>, ^xaXt— >*W S T 1 , WST2CX 
73l6]OfiHtiIt«ije-A 92X2, 92X5 £ffl^fcft 30 

[0 0 8 7] S/c> 06Rl>*ia7 fc^-fcfc^k:, ->x/n 
Xf-'>*W S T 1 , WS T 2CD+Y#fi<D{SJ®tf&Sjgi 
^LTOKWffi8 4YRl>*8 5Yt]!iPX$nT43'3, & 
^flPL 1 CDftftilAX 1 ^iiO Y«lt¥tf*ItffliJtf 
-A9 2 Y 3^T)$It8 7 Y 3frP>K*tffi8 4 Y. 8 5 
Y{cBg*f$nTl/^ 0 77-T^yf^88A, 8 

8 BcD^n^n©^tti*'C«o Ytttcw^ti-iJif- 

A9 2Y1, 9 2 Y S^ft^ftWI-ST^ItS 7 Y 
1. 8 7 Y 5&Ktt?>m:^3o S»7fe^ 40 

L 1 ^l/^cSMOxAXf-^'WS T 1 , W 
S T 2(DY^[Bl(D{SBgtS"JfC«, It$ije-A9 2 Y 3£ 

^oT?$it8 7 Y3©ttPJffi*m^n, 

&8 8A, X&8 8 B©$fflB$0}£x/NXx--;/WS T 

k xtiwsT2<7)Y^[6]tDte@itPJfc(±, znztxT 

J$ft8 7 Y 1X«8 7 Y 5CD8t«i)<B^ffl^e»n§o 
[0 0 8 8] ioT, YttOT^st 
87 Yl, 8 7Y3, 8 7 Y 5 CDfttffJ XM7. 
f->*WSTl, WST205WI8 4Y, 85YJ;t» 
^n^li^S^o ZOfclb, *^jT'(i, Ti$H'8 7X 50 
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1 RXJr 8 7 Y 3 (DfSlC Y tttcTO&ftiffl 9 2 Y 2 
*m OT^st 8 7 Y 2 T^It 8 7 Y 3 Rtf 8 7 

Y 5 CDHatC Y»c¥tT&ft?fli]t:-A 9 2 Y 4 
8t8 7 Y 4^ett§Ci:tCj:0. fiAXf- >"WST 

1, WS T 2<DK£fffi8 4 Y, 8 5Y(C^ '>&<£: 

Tl/^o C<DtctblC, &W)m.tLT<DfcMm8 4 YSD' 
8 5 YOX^[Sj<Di|@^DX 1 ltjWt"-A9 2 

Yl, 92 Y2. -, 9 2Y5<DX73ft<7)P f gPBDX2£ 
iflDX 1 iDfeSKtS^LT^o fi-Sije— 
A92Y1-92 Y 5t\><Dm&t2>2-0(DWM¥-Lif 
mmicRMM 8 4 Y, 8 5 Y±£BW£4a3lt^W 
£C3 (^WtcMffi-rSH-MIEH^WI-^) {ft 
9 tc^©ttc^T?^ 1 (DTiMtfr 5>ff? 2 <D=F!MHc 
f+$Jffi<D§ttiif L£ffoT<^3o cntioT, >7X/n 
Xf->'WST1, WS T 2{iY73r&)^*5^Tfc, iSl^ 

[00 89] Y 73 |6]<7MAgItffifflcDtt$J If- A 9 

2Y1, 9 2Y3, 9 2 Y 5t£, Zft^nZfimmft 

x®iLic&.wm\ttfio c t^-ets 2fiticDb—tf tr- 

A<fcD&3fci6, $fj£t" i 5 = F#ft8 7 Y 1 , 87Y3, 

8 7 y 5 %K?m\m$m<DR-%m 8 4 Y , 8 5 Y 

<DY#ftcD<uB©{t!2fc, X«O|Hl0<Dll«f4ft &>\>Y 

X2, 8 7X 5, 8 7 Y 1 ~8 7 Y 5<D-&Bt70©T!$ 
ItfCjcoT, ^XAXf-i/'WSTl, WST2©2^ 

TtcDjsn&g^^a-r § Tif it -> x r $ nr v ^ 

1, WS T 2CDrt©-^E^> / -^yX^tf LTt/^ 

ffi73«^xM£&, Rtf^x/NT^-r^y 

SiJ®IgB3 8^ ^lAXf-^WSTl, WST20 

[0 0 9 0] Mc, *P©BSB^SW^tCQ^T, 

SKrF, A r F, X&F ? #(DX+i/vU— tf'^M^ 
^->Xfi» (M)t«ll) i:J;0*S^gP4 0fr6*t 

2^i§jgL/c^ ^7-4 AlC&VmfaZftT, 
1+7/^4 6, 4 8tc<tipjia*lf-ASt<:S^^ 

n, m 1 77^7-<i/yX5 otcAW-r^o c©^i7 

2, li=7-54, U^X5 6^LT^277^7 

-ru>X5 8fcA*t-rs 0 ccD^2 77-rr-rbyX5 

8<tt>*fai?n/cS^i:, W>X6 0^T, 
;1/R1 (XtiR2) ^itta^iHtcaSS^n/cH^v 
y F 6 2 (Cai U ll T'^S«(C^©Bfffi^«A^ 

X Lfc{uBtcgEB£nfcnJ»j7^ y F 6 4 £i§i® b 
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?hm^i a (i6#i) ^mmt^ a 

[0 0 9 1] *MOi6ijai3fitt, Sii^(**tttt« 

0 CO WIST t 3 ftftft fflftSEB 7 0MXf- S?*JfP 

/^-vfctfxMW l fcfBfrr S)t»Wffli 
SH7 Ott, bf-^;l/R l t^x/wv l i:©[s|W^4tf 

ras&snsotjfeitoT, ->+«y^sijgH7 zicm^ io 

[0 0 9 2] C©&, Xr- 5?*JWSS3 8KJ:D, ± 
K BP^Uf-^Xf— >>R S T 1 t^mXf-v'W 

st i ^©isi^a (jts*j») #intesn*. com 

»ij£g« , bu^ h fc V x/ \xf- ^ffl©T ?$ft ->xfi 

©Itffl^-A9 2 Y 3, 9 2 X 2Sa'l/f-^;l/Xf-v ! 

ffl©Tl$s+^Xr^©f+»ie-A9 1 Y 1 , 9 1 Y 2, 

9 1X3 ©ftffiiJffiSr^x* LOO, Xf-v'liWI 3 20 

8 £ o T X r - 8 1W, Rtfl^^l/Xf— 

[0 0 9 3] •?• LT, BXf-i^RST 1, WSTltf 

^©n^MJ^rtT'is^^Jt^iiaJtfcfr, 
©saunas** i a (06 w tfuwsn, ^©E^tsns 

1 ArtO/^->©«3b<S»3t^*P L 1 K«fcD 1/5 

*xMwi±jciM&iitt£tt*o ciif\ E6*^ *>w 

AW 1 £fcP#J£Sf 5£i:T\ /^-y^©£ffl© 

»*«^x/N±os/g «v bmmcmmiMznzo c©b 

ft©^{c, ffftftiliijffSB 7 0 ti, =^-»SB7 8 
4Zm.W]-$#Z£t?\ 2 0© 

77^u>X5o. 5 s-vfZ£?z=F&mc£%>m. 

[0 0 9 4] tit, Ml^i^X^W 1 ±©£S/a 40 

yts$©ttsi5 gm?©*i-si9 zmmLrcmytmrnti 

urt'Jl'R 1 t-^x/NW 1 £©i£4l;:|i]J8 
LT^mfy-< y K 6 4 ftW-f > KMIPSB3 9 K£ 

origins nr^o, cne>©-a©i^wift{wx 
x-^iffligHs 8tj;oea!*nTv^So ek* ±frJ 

Is? t ;^f- ->* £ * x/ »Xt— ->* t (DftmmteBLWS 
SPSB3 8fcWUTXf— i/*fiL«©ffiiEfii^^-rSo 50 
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[0 0 9 5] 3Wc, ±fE©£?K#0iJ©Uf-^;l/Xx- 
•>*RST1, R S T 2, RD^X/Uf->*WST 1 , 

w s t 2 \cte%n?n$iiftmicmMmt>m&Lx^% 
mgwmmtfimwznxts o , t wtnvmwm& 
swssns^fcflMtsnT^So ott*h:, 07© 

-)I/Uf-'^WST2, Rtf20©YW©T#ft8 7 
Y 3 &t; 8 7 Y 4 JfcffAfcWoT* Tr$Ht©ltaiHfi©§lt 

07~0i o*pmLxwm?&o 

[0 0 9 6] £1\ i7 0fui(c&5')x^Xf->*W 
S T 2^-X^|S]^»f?)t, C©^»©ii^T'8+«iJ 
If- A 9 2 Y 4 tf, fx;\Xf- i>'WS T 2<D®mmt 
LT©KMffi8 5 YlcA&fL£<&6o ->x/nX 
X-^WS T 2jbHX;£lSUC&irf £(D&W)<Dm 
tf T'fHHiJ t£- A 9 2 Y 3 , Sttffl 8 5 Y IC AM t ft < 
^CT\ T^H-8 7 Y 4 £T#ft8 7 Y 3 fc©ffl 
T% ft»J4i©SJt*big:KttfiK:ffoT, T#8t8 7Y 
4 , 8 7 Y 3 ©Mn*^ffl(/^TS31tt©^5*C«lT">X 
AXf- >*W S T 2 © Y &«©tHU«:?T 5 

[0 0 9 7] 0 8 (a) i7C)XAX7—>"WS 
TZS^fTBSHTfeO, C©08 (a) fcfcl^T, •> 
XAXf-'^W S T 2 ©X#lRl©gffitt> Xtt©=F?$It 
87X5CioT, $rx/\Xf—5>WST2©Y 
^©Sffl«» 20©T)$lt8 7 Y 3, 87Y4lC<fco 
TK$nTV^ 0 Ti$It8 7Y3, 8 7Y4©I«Jti' 
-A9 2Y3, 9 2 Y 4©X#|pJ©(SRiDX2&±, -7X 
AXf-i^WST20S»ffi8 5 Y©X^|pl©i|gDX l 

[0 09 8] CC-e, *P©T!flt8 7 Y 4, 87Y3 

D> H-i9Je-A©)fig£ LT««ii©T0*© 2 
Kfil/— tf (W?ltfHf-V>J»SS!©»S6 3 3 nm© 
He-NeU-f)ti) «<ffifflSnrv^S„ d©2^& 

't&mmbf (MAtf 2mh z@jg) ^-ts^k ar>* 

m 2 ©ftjfctf IBIfAfC'Nr o^Vyif-At LT#tW $ n 

mmftfaLx®x?xu£t!#rcT®KttKimm% 
c t x-mtiffl. a f nmmm s r *^^n, c ©#s^ 

{a^ S R Jb^^ft 87Y4, 87Y3 (^©^n^ tl©{4 
f|j:t«§§2 6 (09#BSJ t^ntv^o 

[0099] ffc, neo'NfD^yif-i.^fnf 
ni/i oeift»«UT#sn7tai, ^^2©^ 

D^ye-AA^tt8 7Y3, 87Y4t«^n 
Tt3 0, T^lt8 7Y4«^2©'N7 1 P^ye-A© 
WttpfajWiart-* 2 7 l 6m©-73^lfflJlf-A9 2 Y 4 

£ lt, <m*mm.v-i* vm*) t lt, #rae- 
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2 y 4 t*WffT*M%*tt^wm:Kngm-%z * 

f T% ^offiffi^trsasseM^s 2# 
£$$nr0 9 ©tatBJt«sg 2 6 icm&z 
ss 2 6 fcfe^T, ±iao#!SM^ s r tmizm^ szt 
<omm 0 2 mmmmm m^szn/ioo ( r 
ad)) rttffl* nr«»§§ 2 7 tMJns. 

[0 10 0] COKHC, I+ije-i,9 2 Y3, 9 2Y4 

■et±m=2, ^V;W^X7?^THim=4) f£tt& 10 

mbfctt ^©ffifflM* 2tf 2 n (r a d) g{fcf 
•So ©fflg* 2<DiBHW:0^<|> 2<2 sT'$D« 

09<D*Sg§§2 7T'tt, iutSMd) 2^2 /r?:+7?fB)^li 
W3Bgfc0T£cDg& (WD^cffiS-f 3) N2(C1 
£JjPlfbT, {&t@M0 2tfO£-£l^C^3l^fC^<D 

siS(N2^p. l^M^-r^o ^b-r, mmtmwm2 

7 « {Nl+02/ (2n) ) {C A/m^SC/cftMffi 
P 2£7x/\Xt-v ? WS T 2CDY£ftcD$e*tfitBi: b 

[0 10 1] mmz, T)$tt8 7 Y 3K*5^T&, at$J 20 

id- a 9 2 y zfrhnt>nmmms \ t±m<Dpm 
i§*t s r t<D\mm a> 1 > ^ ©futaM *i^2i, x« 

snsitfflfitp i ^7.x-^iaise3 8£&3 0 w 

^, fSlt8 7Y3, 8 7 Y 4 te^ft^n^XMXr- 
5*W S T 2 0Y#|p)£>{iAH^ A /m<D^rtTi£*6*H£ 
B^bTftMbT^So 

[0 10 2] Lt, ##J<9Xf|i)©T$lt8 7X5&, 
0 6 J: 9 £ Y/jfttcgiftfc 2 -ZXDU— *f tf-Z*£ 
(ix.Tl/^fcJ6, cn?)2OC0l/— tfe-.MciSStJ 30 
ffi8 5Xcoxffi*I<Dlt9Hfi©M#<}: , )> ^xaxt-v 7 

WST2tD[H]teft0W2^ltWT-t?>o 1^0 

8 (a) <Dttll^<ai5]$HfteW2tfO ££££9^7 
x/NXr-^WST2^»±2-li:fc mWViMl T\ =F 
!$a+8 7Y4, 8 7Y3fC*5tt§SiStN2, Nl£0fC 
'J-tr-y h-T§i:«(c, ItiiJ$n§{fi^<i>2, 0 nc 

U/(2/r)} (A/m) SriitbTtf^nSf+lfflffi 
(WW®) P 2 0. PI 0£Xr-^$iJSfgB3 8tclfc 

[0 10 3] ^ LT, Xf->*MU8i3 8T1i, 40 
It8 7 Y 4. 8 7 Y 3 ©I+iHficD^^-b >y b^JVfn 
-P2 0, -P10i:LT, C<Dt3HiT#ft8 7 Y 4, 
87Y3*^«^n^B+ffliMP2. P UC?<D*7-t 
7h (-P2 0, -P 1 0) £*n*bfcffi%, TiMt8 
7Y4, 8 7 Y 3<DHI^cDatiH'KiiP 2' , PI' tt 
5„ BP^, i:(DftSlHfiP2 , . P r te, ±aBO*7]»M** 
N 2 = g <P 2' / (A/m) } 
e 2= {P 2' / (A/m) -N 2} 
lCT\ g {X} tt, X£@*.&i^S*<D»&#*.3 
H&T'$>5 0 fe\cWm%£?fc7.T-i?Mm%iWZ 8 50 
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Sfr&^x/NXx-S/'WS T 2©Y7j|p]'\<D^{£B£ 
lESStcg-f C£fc&S 0 ^H-MfflcD^WM (P2 0, 

p 1 o) i,mw^rixi^ a 

[0 10 4] 08 (a) fCfc^T, 9X/nXt— 

■>*WS T 2tf-X?jftlcHU:&l!)bT, 08 (b) £7* 
ti&WlcmLfct 1-^o 08 (b) TMt8 7Y 

4 cDftiJ^-i. 9 2 Y 4 tf&mmt LXOfcMM 8 5 Y 

2CDYS#i±, Ti$tt8 7 Y 3tC<toTftSiJ$nTV^ 

IpJ^oT^x/nXx-^WS T 2#+X£|onc$®j£#} 
S*fffl 8 5 Y 8 7 Y 4 (Dltfflli-A 9 2 Y 

4©MW$BH (iJ^IBH) (tycAo/cl^c, T$It8 7 

Y 4 OltSiJffl%WTO«fc 9 bTtS£ C/U t7h) ? 

[0105] s?\ xttoTifH-s 7 x 5£>it»Jtr-A 

9 2X5 (2*<Db— *ftT— ZO iCioT^XAXf- 
v?W S T 2 ©@(gft 0 W 2 («#0 Kifil/Mtt'h* ( r a 
d) -P&S) fcttWrSo cottiu-e, 0 8 (a) lc*5 
l^T, H-j|iJlf-A9 2 Y 3^fflV^=Fj$It8 7 Y 3KJ; 
§ Y SIScoltMffl fctiL, C <DftWm P 

Hi, MfiE%fT5fJOitS«>th«iJffli?**o 
f LT> 0IJjltf^f— ^*JWSH3 8JC*5V^T> ^Olt 
SIMP 1 <fc 8 7 Y 4 0=F*0*aN 2 (N 2 (± 

CEfi) i:, «£2/ (2 11) ^©««<i^*to§o d 

[0 10 6] BP%, Xr-S?*"JW»fi3 8rt£DiSPgP 

H-S"je-A9 2Y3, 9 2Y4(DF^PHDX2> £x 
AXf->*WST 2 0@<EftOStiMffieW2, ^§18 
7Y30fHfiPl, WfM8 7Y4, 8 7Y3© 

mmvmmmvmft ( = p 2 o - p 1 o > * d , 

It 8 7 Y 4(9*7 -fe«y HffiiEtucDltjliJfflP 2CD»^{fiP 

2' **<o«fc3K:*a-r*o 

P2' =P1+DX2 • 9W2+ (P20-P1 0) 
[0 10 7] ^J^{f|Hl^©H-iJffi0W2cDtti)8^fi^ 
iS^lI^tCti, COi^fP2' ^^<D^^=Fiflt8 7 

Y 4 cO^&cDltSiM P 2 CDtt i: L T 7 U -b >y h b T t> <fc 

!/■>„ b^b*^e>> tH»J4iew2Ktt*sgfioth»JK 
M^snr^sct^s/'c^ Tj$ft8 7 y Aum 

A /m*ffiT'*§W(4S«:ltaiJT't 5 Ctmm bT, * 
cDigggpti^oJi^fflP 2' *8»#i:iS»#i:H:#« 
■T^o fifoT, Tr$Bt8 7 Y 4£Dft!SiJtt0^fflP 2' 
©cpT*fi$ A/m©N2fg©^D©tt*^e 2/ (2 
« ) t * So BP^ KT-VVm^S. 3 8 «fc 9 (c 

&tf«ae2«r»ffi («^) t5o 
[0 10 8] 

(1) 

(2/r) (2) 

T*{±, H-jBJfiP 1 *»6»6ft*T8TO**fttf«R©« 
(N2, £ 2) t Trfs+8 7 Y4T**IStltPJ$ 
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ftSfiifflii Ofetttitfl) 0 2tfrt>. =F!$W8 7Y4<D * [0 1 1 1 ] H 1 0 (a) ~ (c) fCfc^T, ttttfcl:$ 

[0 1 0 9] 09(i, *WOXf— S?WIP8B3 8©- =N-1. k = N, k = N + 1 OtEBOfifflMSria^L 

», Sff : FJMf8 7Y40-a5**U 09(C^-TJ;^ T^S„ 1 0©#»|*J-?fittBfgtt 2 jra{bbTV>S. 0 

fCs =F$tt8 7 Y 4t±. flfctf U— >fftiBfr&Htfj;Sft 10 (a) tt, ££<?)tiffig0 2 fc{4tBf§©Jt5£<it e 2 

fc#WIS Rfc8ffi£fi#S 2 (8ti»J£- A fc©a©tt*ttl#Ji<k!>'hS^ ( I 0 2-e 2 I <*) 

§§2 6*WLT^S 0 {SHBtHKSI 2 6 tt, IKS R 0 2 ti#aNF*9fc:fc50-C\ =F»©*»t4«t^ffiii 0 N 

tBmnns 2 t<ommm<i> 2*«mu ttasnfctt ^ao^u-tv nsw = Ni:^s 0 iaio 

'(»gS3 8rt<DltStoagB2 8(Cfctb^$nT^§ 0 Cfcffitf /r cfct>*£^ (0 2-e2>/i) 1 p^^Lt 

ft*>> fficoTr$ttfe ; en?'n{itffitkiSg§2 6, t^s. c^g£«ia*<Dffit>sii£<offiffiM0 2«&aN 

ffi2 7*«a.Tl^5. -l|*JfC&S©T\ yj-b-yhfiN' H\ N' =N-1 

coiio] aura 2 7ti, mmictti-iw&vic* k.t&» ztc m\o (<o it, fmnfmatu 21?% 

«(£[fflS*2 0^k«fc!Jfi»N2%ailLT, (N2+ ffitlOfl^ffi e 2 fcMCfcfiltf- * J: ?>/Jv£^ (0 2 - 

0 2/ (2k) I fc (A/m) %*i;Tfi&n5S-ilBffi e2<-n) i§£**LT^*o £ <9lf£«0*<OiI ») 

P2^, ®mm (*^jTHis^E8 5 y) <o&wim*m nt&<oiiLftg<i>2i£%.&N+iftic&z<ox\ n* =n 

L, ^©J:5fCftMfi©gtt»L*iT5fc££tt, [0 112] tHMaaStB2 8T?ti, JW±©*3fcbT 

Saa^H2 8T»tt, {uffltktS8§2 6fr6A2jSttfcfiMl 20 #*fc7<J-fe*y hfiN* B9©»WS2 7teJfr* 

fie 2tf0 Ufn) Xti 2 « J£jfi^*&, JtSLfcT^ fcLT!3£U ffifflJ±«S2 6*>50ffifiM« 2tf« 

<D#a£jjVfSaN2tf± 1 OffBT-fnTV^qTAEtt BfRN' fcfre&OiSKYffiWDttiRlJftP 

ttoftttfcH i o*#BaLoos»iwrso ffi:s±, 0 1 ff*ff 9. 

P 2= (A/m) • N' + (A/m) (02/2/0 (3) 

CtUCk^T, T)$It8 7 Y4£DStS'HSP2ti, S«W USQSSB 2 8 CDtfl*) hffi) RE (=0) % 

(c^;C0ffi(C«»LfcCi;{C^?)iiftlc, Tj$It8 7 Y 3 30 7 fcS^SJ: 3fc LT*J<&gtfi&S. 

©tHHfiAH^it 8 7 Y 4 KiEttfcSttffltettfc Cfcfc JS^ti, S£iS<D £ C 3feffll OBttffitl) 0 2 titJfit 

ft«[^t«m»2 7 wits 7 y 4) tcisssns 

[0 113] W±0«t9fc*ff>JT?tt, «ffifre>«5Sttt CfctCftSo Btl»C=FiSW-8 7 Y 3£DSJ^filt>fil[fflM0 

tfflffil e>n§ J; 9 lc * o fc« l <DT® tffc: 7°U -b -v h l fc*ff£-r Stt fc ft 3 Q 

tt^aste-rsiRttt, ffl©m2<D=F8MH-o»j^it*^» [0115] mn&z 7©m^P2*^s^u 

HiSnsifflStt^^^io^ltoT^^a (N TftHMgHi 8fc7-r-K/*y*£nSJ:5LTfc 

K X«N2) ^j*^-r^fc460»Sffli:bTfiJfflL, «fcv\ 8W»2 7*W*fcf'J-bv h Lfc*, 

tss (*feW{Sffl) 0t^c»'c?v^T, *<Dm 1 ©Ti$n-cD nsi'e©p^©'>x/^xr-> ^ (D^^sias•e^•#46T« 

=F»©^a (Nl, X(iN2) O^U-feyHI, t>^T 40 3?gg2 7 fc^U -t>y htffc LXmMT^C t^T't 5o 

i/^o COIBttt, »J^lf-A^SIiB^6-SnnT^ ftofct**»6, ^y-byKtRE2^a»«l2 7tcK 

Ti^s+^ifl'ISffl^^ItSTTif e0^a^*466nsfc fc«t 0«ffia*]fflfiOK3£*tT9 c i:^T'$§<fc 9 (eft 

T'Sffi-T5Ci:A<T't§o [0 116] *WPtt'>iAXf-'^WST2tf 

[0 114] ftfc\ gfi>i%±tfffi!f^ fa€>fr©KHT ^i)-r^Eg(cti, <^x/NXr-> ! WST2cr)(IJ®8 5 Y 

zxcomjzmicmimg&mxL. $:xv>Tm\m\m tcT!$it8 7 y 3-8 7 y s^eotts^-Aort^n 

T, H-g^a^g2 8tC^aN2 = 0%iM0, IrJU < H+ 50 fe*, *0iJT'«. ftfHfje-ABOllBH ((W^ff, 08 
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K^tft«ijtf-.k9 2 Y3, 9 2Y4«DBJHDX2) 
i}\ 'JxAXf-v'W S T 2 CD X ^[Bjcoifi D X 1 J; 9 & 

[0 1 17] $fc, 06<DUf-^;l/Xx-i/*R S T 1 , 
R S T 2 (DfiiBH-iiJ^T^ TzVXDT&Wi 8 3X1-83 
X5K*51^T*k H«fcUT?8Wt©*J»Jffi C/'J-fc? 

him sjgtffTtan, cnKS^rttBBosttBL 

^fTfenSo #K, *M©fiieB)tSB-ett, <7x/nX 
r- v/'W S T 1 &tfW S T 2 ^CDF^T-^n^'n^X/NCO 
SMffaS 1 SDl20lI^XfA*llt6nT^ 10 

-So 

[0 118] fg 1 (DffimisXT- Att, 0 1 HC^-TJ;^ 
K, felWcD'i'x/Nn-r-i' yytftfiKfcStfx/^r- 
i/"W S T 1 £<Dmr*'&i&t%&0 K LT9X7NSEtfcfttf 

©a— t^WIM F 9 6 A, ccn-f-f y^AV F 

A, 9 7C« Bl©X7l'$''9 7AKB!)f'frtt&ttfc7 
yn- F7— A9 8 A, ^2C0X7^^"9 7 CKftOtt 
tt£ttfcD-K7-A9 8C^£3A/C*Bj#Sn«Bl 20 

co^xMD-^t, ^x/nXt-^ws t i ±K^tt£ 
nfc 3#©±~F»aWfr5$SB l co-fe >^-7 >y 79 

[0 119] c©gn©j$iM->XxAKJ;3?x/N£& 
©ilfFKo^T, IB#£KW-r5o lCTU 01 IK 
*f*5fc, j-«©*x/\n~ rV y^iBK&3-7X 
AXf-y'WSTlJilcM^XAWr i:ffU©^x 

5«§-&KO^TittlSf 5 0 £1\ ±M?gB9 0T?t±, 
^lAXf-yw S T 1 ±CD^0^CO 1 >X/N4-WI'^COS 30 
»iWicLt^XAWl' ©©«%8?Bfcf£o # 
K, ±*fl»gfi 9 ^0/TNCO-try^-7-y7 p |g»j 
^%^LT-by*-7'y^9 9*Br3£a±^«^So c 

nK*f?, ■jxawi' ^m^ues-c^-^f^n 

3„ C©ttBT\ ±#|»«B9 0-Ptt, ^0^©-7X/n 
a-^$iJ®)gB^^bT7ya-K7-A9 8 A£->x 

Awr co^TK^ifi^-arSo e: ©wre, ±*j»aH 

90THi, •fey^-7-y7'9 9^m^{ufiST'TKIgSl 
S^T, ">iaW1' *7>n-F7-A9 8 AK^tt 

7VP-K7-A9 8 A«K2S"»*%BBte? 40 
±!M»Sfi9 0'eH\ tfx/NP-^Mflg 
iC7>n-K7-A9 8 A©jlig£ci- F7-A 9 8 
C <QSf»BH$6*ffi^-r -So CftKiD* 7VP-F7- 
A9 8A<flai lW-YSlRTvOiMBlfcBteU fl^ 
W 1 *Uft Lfcn-F7-i»9 8 Ctf^XA^f-v'W 
STio±*t*fti:t, •>xMD-^#J9PSiBK«k!J 
D-F7-A9 8 COB^KBAWI^Sn, St^T-fe^ 
*-7-y79 9Z±mmil)t%ZtT\ ^xaWIA^ 
xaXt->'WST 1 ±fc3ttiB2ttSo 
[0 12 0] $ fc, ^x/nXt-^'WS T 2 £©F«gT"7 50 
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x/\©§tt&L%fT?3?2©B&S'X7 L A{i, 01 2K 
*f <fc?K, ^©Bgi'X-ri^fcHftK, fg2©D- 
r-f y^*V F 9 6 B , C©3? 2 ©n— f <t yflM F 
9 6BKjftoT8»t5X74'^9 7 BRO*9 7 D, ^ 
3CX74"^9 7 BKWDtttf 6ttfc7yn— F7-i» 
9 8B, ^4©X5l'^9 7DK$9tttte>tt/c:n-F 
7-A9 8D«&frA/P«J«£ttT^3o D-F7-A 
9 8DK«:#KMft^n§£x/^W2 , #{$8£ftTI^ 

[0 12 1] &K, *«Ofi»B)iaSt0 2 0fl!>xy\ 
Xf->*WST 1 , WS T 2K<k3Mt?5agKO^T0 

1 l&tfBl 2^#mtTUiWr§o 0 1 lfctt, *x 
/NXr-^W S T 2 ±©<}x^W 2 P L 1 

i:t±l«cLT^x/^f->*WST l £Sgi©«g 
j^>X xi> £ ©BT* * x/ n©£» tffTfc ttT v ^ 5 ttfi© 

¥ffi0^^nrv^ o d©*&, ^x/^f-v'ws 

T l±T'fi, •>XMX«K§l*tt^T«iE-r*«}:5KL 
T77^^yh fttfWfc ft* „ ftfe, 01 1K*5^ 
T\ SJtllWW'JX/NXf-^WS T 2©{4B*iJ® 
T'M\^7,7-h(Di\'M } C-h 92X5. 92Y3© 

tl-BBKS-i^Tfften, ^xA5iit77^^y hm 
fftWrbnii^XAXr-^WST 1 ©ffifi*JWH\ 
z F^ftv'XxA©H-a"Jt!:-A 9 2X 2. 9 2 Y 1 ©Itffl'J 
BKS^Jv^TfffcnSo C©fci6, 0 5©±Si|ffll»B9 
S^*iJ»SB3 8K^LT, ^XAjSi: 
7 v-f * y F ilf^ t £f 5MK, ttitt § =F»tt©»tB 

[0 12 2] »>xmSS*, RtfT#tt©*!J»HBB3£K5l 

t^r, y—i-rutyvmifrftZo ■jxa^ 

mmt>tl%?- : ?-7 ; 7'(styh£lt. <}x/nW1©S8 

vr^Jtyboctx-hZo ftftftKti, xf->*w 

ST l±KttB£nfc*XMWl±K«JS£nfc3 0© 
^-f77^^yhv-^ (^F0^) ©{SB^0 5©7 
7-l"^yh^8 8 A© L S A^©-ty-9"S|*ffl^TltlW 
L, ^©ItMigJIKS-^VT^XMW 1 ©X7j[p), Y?3 

ifii, Rtfetffl^ffiB^fe-efcffSo cw-f77^ 

©^©§gp©»)ff tt, iSiJPSB 9 0 K «t 9 » 

[0 12 3] C©^-^77-Y^>h©H7tt> ^x/> 
Wl±©^>3«yhBlS©E?iJ%«l«l-et4EGA (x> 
h • • 77^^> F) 73^T*#*6S7 

7^y77-<^>hWt»n5. ^(*WKtt, +r$gt~> 

(It?9Jtr-A9 2X 2. 9 2 Y1) KJ:«). »>x 
AXf-^'W S T 1 OtiKflLOO, ^ffl-±©->3 
■yhlEyiJr-^ (77-C ^ > Fv-*ffiB-r-#) ^fe 
^{c, -)XAXf-^WS T 1 J&B&gH&S-eoo, «> 
x/^W 1 ±©m^©'>3 -v (»^'/a -y M 



(19) 

35 

<D7 * V h V- £ GzB£0 5 <D7 7 << * y V % 8 8 
t*IHWlKJ:0, £T©'>3 >y hE5»Jr-**Wffi-r 

am 5 (D±$ir#gH 9 o t «k o 
±32©»Stt±*j»SB 9 o ic «fc o t?=bn?) 0 

[0 12 4] *LT, ^lAXf-i/'WST 1 PJT\ -7 
XA^ft, W77^j(> MMWfrfcftTVSIBIc, 
«7X/\Xf— i?WST 2 tfc<D R 1 . 10 

R2*figli\ Bft£fF£^*&tf&aiBcLTXx<y7- 

tujib/c^x/NW liJi: Piute LT, ^MtE 

g A#afcj:S7 7-rv77-r*y htffftatiTfcD, 

C WC?XAW2±©->3 7h E^Jx- 2 tC 

S^T, «*«>XMW2±OS/a >y 
&P L 1 ©JtttT^fc»»*«fc», &->a y 
BftOlPfik 06<DUf-*;l>Xf--S>RST 1 (XttR 
ST 2) £?XMXx-v ? WST2££^i#|pHcPI8 

&*x/nW2±©±->3 >y h^«f«:*trsWtetf U^* 

JflP#i:LTMu >i7X/NW2cOS^3-y higgle U?-? 
;l/R 2*ttoT*3^*WI£*fT-afcf*, W^Wf 
-S?RST1. RST2£ + Y#fR|ti:BT£*8WLTU 

5o tot*, is?tnR2t\s?-9n>R i fe&nyt 

T&£ft<EM£tT7«&gtf&5o c.£>-7XMW2<D- 30 
SfctttfO&ffiOilftt) iSWSB 9 0 fc <fc o TftJ$$ 

[0 12 5] ±a?Lfc0 1 1 fC^-T Z^^XAXf- 
->*WST1, WS T 2±-eMfTUTfffcftSIKB'-'5r 

i)IW$l7L^Bt^TH 1 2tc^-t{uB£T-'7X^XT 

-^■wsti, wsT2^gni)iiPj»«ns„ fit, m 

%i/-'ryztm7LftVxj\7>T-i?vi s T 2 ±©-7 
x/NW2ti, fciln— r^^^a yt"7XAjft 40 
A^^ti, ^ h ->-!r >X«7 uroxy \X 
f->*WST 1 ±©<7XMW 1 tt, JS^Tt^P L 1 CD 
TT-a^-'JryxtffTtanSo HI 2tc^*nS6fli 

3 >i:|5)«{c, Ma*©*x/\£«ftft t77^^yh-> 

[0 12 6] ±&©J: 5 fc*0UT?tt, 2 0©>)l/^7 
—>*W S T 1 , W S T 2 £Jfi£LT Z%.7&5ftlC&WlZ 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To make the movable 
range of a stage larger than the measurable range of an 
interferormeter for measuring the position of the stage, 
and to accurately measure the position of the stage. 
SOLUTION: A wafer stage WST is moved from a 
position, where mobile mirrors 22X and 22Y on the side 
faces are not irradiated with laser beams from laser 
interferometers 15X1, 15X2, and 15Y, and when the 
wafer stage WST enters the measurable range of the 
laser interferometers 15X1, 15X2, and 15Y, the position 
of a reference mark MA is measured by a wafer 
alignment sensor, and the measured values of the laser 
interferometers 15X1, 15x2, and 15Y are corrected 
based on the measured result. Also, when a stage 14 for 

measurement enters the measurable range of the laser interferometers 15X1, 15X2, and 15Y, 
the position of the reference mark MB is measured by the wafer alignment sensor, and the 
measured values of the laser interferometers 15X1, 15X2, and 15Y are corrected, based on 
the measured result. 
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* NOTICES * 

kJPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more movable stages arranged free [ migration ] mutually-independent along a 
predetermined migration side, The 1st system of measurement which is predetermined measurement 
within the limits and measures the location of one movable stage in said two or more movable stages, 
Are ******** s tage equipment and each of two or more of said movable stages is received. Stage 
equipment characterized by having the 2nd system of measurement which measures whenever [ to the 
predetermined amount of location gaps or said predetermined criteria location from a criteria location of 
said measurement within the limits of this movable stage / agreement ], and amending the measurement 
value of said 1 st system of measurement based on the measurement result of said 2nd system of 
measurement. 

[Claim 2] Two or more movable stages arranged free [ migration ] mutually-independent along a 
predetermined migration side, The 1st system of measurement which is measurement within the limits of 
** a predetermined 1st, and measures the location of one movable stage in said two or more movable 
stages, Are ******** stage equipment and each of two or more of said movable stages is received, the 
measurement result of the 2nd system of measurement which is measurement within the limits of ** the 
2nd which overlaps said the 1st measurement range and partial target, and measures a location 
continuously, and said 1 st and 2nd system of measurement — being based — this — the stage equipment 
characterized by establishing the control system which amends the measurement result of two system of 
measurement. 

[Claim 3] It is stage equipment which is stage equipment according to claim 2, and is characterized by 
said 1 st system of measurement being two or more interferometers which are interferometers and have 
the measurement range where said 2nd system of measurement overlaps partially one by one. 
[Claim 4] The aligner characterized by imprinting on a substrate, being the aligner equipped with claims 
1 and 2 or stage equipment given in three, laying the mask with which a mutually different pattern was 
formed in said two or more movable stages of said stage equipment, and positioning the pattern of the 
mask on said two or more movable stages by turns. 

[Claim 5] The aligner characterized by being the aligner equipped with claims 1 and 2 or stage 
equipment given in three, laying a mask on the 1st [ of two or more of said movable stages of said stage 
equipment ] movable stage, laying the property metering device for measuring the property at the time 
of imprinting the pattern of said mask on the 2nd movable stage, and imprinting the pattern of said mask 
on a substrate. 

[Claim 6] The aligner characterized by exposing a predetermined mask pattern by turns on said two or 
more substrates while it is the aligner equipped with claims 1 and 2 or stage equipment given in three, a 
substrate is laid on said two or more movable stages of said stage equipment, respectively and said two 
or more movable stages are positioned in an exposure location by turns. 

[Claim 7] The aligner characterized by being the aligner equipped with claims 1 and 2 or stage 
equipment given in three, and projection optics, laying a substrate on the 1 st [ of two or more of said 
movable stages of said stage equipment ] movable stage, laying the property metering device for 
measuring the image formation property of said projection optics on the 2nd movable stage, and 
exposing a predetermined mask pattern through said projection optics on the substrate on said 1st 
movable stage. 

[Claim 8] When it is the positioning approach using stage equipment according to claim 1 and one 
movable stage in said two or more movable stages goes into measurement within the limits of said 1 st 
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system of measurement The positioning approach using the stage equipment characterized by measuring 
whenever [ to the predetermined amount of location gaps or said predetermined criteria location from a 
criteria location of said measurement within the limits of this movable stage / agreement ] according to 
said 2nd system of measurement, and amending the measurement value of said 1 st system of 
measurement based on this measurement result. 

[Claim 9] It is the positioning approach using claim 2 or stage equipment given in three. In case one 
movable stage in said two or more movable stages goes into said measurement within the limits of ** a 
1 st from said 2nd measurement range side The positioning approach using the stage equipment 
characterized by measuring the location of said movable stage to coincidence, and doubling the 
measurement result of said 1 st system of measurement with the measurement result of said 2nd system 
of measurement based on this measurement result according to said 1 st and 2nd system of measurement. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for the aligner which was equipped with the stage 
equipment and its stage equipment for positioning for example, a processing object etc., and was 
especially equipped with various devices, such as an image formation property measuring machine style, 
about the aligner used in case a mask pattern is imprinted on a substrate at the lithography process for 
manufacturing a semiconductor device, a liquid crystal display component, or the thin film magnetic 
head, and is suitable. 
[0002] 

[Description of the Prior Art] A high exposure precision is demanded of the aligner of the one-shot 
exposure mold (stepper mold) used in case a semiconductor device etc. is manufactured, or scan 
exposure molds (step -, - scanning method, etc.). Therefore, the reticle stage which lays and positions the 
reticle as a mask in an aligner conventionally, or in the wafer stage which lays the wafer as a substrate 
and carries out two-dimensional migration The migration mirror is being fixed to that side face, 
respectively, by irradiating a measurement beam from interferometers, such as a laser interferometer, at 
that migration mirror, the movement magnitude of the stage concerned is always measured continuously, 
and a stage can be positioned now with high precision based on this measured value. In such stage 
equipment, the interferometer of three shafts has usually realized displacement measurement of three 
degrees of freedom called the migration component and rotation component of the two-dimensional 
direction of a movable stage. 

[0003] However, with such conventional stage equipment, since the measurement beam from each 
interferometer always needed to be irradiated by the migration mirror in all the fields of the maximum 
successive range (movable range) of a movable stage, respectively, the migration mirror needed to make 
the dimension larger than the movable range so that it might continue reflecting the measurement beam 
from each interferometer, even if the movable stage moved. 

[0004] for this reason — if it is going to extend the movable range of a movable stage — a large-sized 
migration mirror — needed — it — following — the configuration of the whole stage — large — not 
becoming — the problem that it becomes difficult not to obtain, therefore for a stage to become heavy 
and to make it move at high speed arises. Moreover, great technical difficulty follows on processing a 
large-sized migration mirror with predetermined flatness, and fixing to the side face of a movable stage, 
without making a still bigger migration mirror produce bending also has great difficulty technically. 
However, since the fall of the flatness of a migration mirror leads to the fall of the positioning accuracy 
of the stage by the interferometer directly, the problem that the movable range of a movable stage finally 
must be restricted has produced it. 

[0005] There are some which are indicated by JP,7-253304,A as stage equipment for solving such a 
problem. Even if the measurement beam from the interferometer of 1 separates from this indicated stage 
equipment from the measuring range of a migration mirror by installing more numbers than the number 
of the degrees of freedom of the variation rate of a movable stage (for example, it considers as three 
degrees of freedom) of interferometers (for example, four shafts), it can be made to perform 
measurement for a degree of freedom of migration of the stage concerned with the remaining 
interferometer. And if a migration mirror enters again in the measuring range of the interferometer of 1 
which separated from the migration mirror, as the movement magnitude of a movable stage can be 
measured with the interferometer of 1 , magnitude of a migration mirror is made smaller than the 
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movable range of a movable stage by setting up the measured value in the remaining interferometer as 
initial value of the interferometer of 1 . 

[0006] Moreover, in these aligners, it is always proper light exposure, and the reticle stage which 
positions a reticle since it is necessary to expose where a high image formation property is maintained, 
or the wafer stage which performs positioning of a wafer is equipped with the metering device for 
measuring image formation properties, such as conditions, such as an illuminance of exposure light, and 
a projection scale factor. For example, there is a space image detection system for measuring the 
exposure monitor for measuring the incidence energy of the exposure light to projection optics as a 
metering device with which the wafer stage is equipped, a location, contrast of a projection image, etc. 
On the other hand, as a metering device which it has on the reticle stage, there is an orientation plate 
with which the index mark used for image formation property measurement of projection optics, for 
example was formed. 
[0007] 

[Problem(s) to be Solved by the Invention] While rationalization of light exposure was attained using the 
metering device formed in the reticle stage or the wafer stage in the conventional aligner like the above, 
the high image formation property was maintained. On the other hand, it is also required that the 
throughput (productivity) of the exposure process at the time of manufacturing a semiconductor device 
etc. should be raised to the latest aligner. As an approach for raising a throughput, the drive rate of a 
stage other than the approach to which the exposure energy per unit time amount is made to increase is 
enlarged, with an one-shot exposure mold, stage stepping time is shortened and there is the approach of 
shortening stage stepping time and the scan exposure time in a scan exposure mold. 
[0008] Thus, in order to raise a drive rate with the drive motor of the conversely same output as the 
former, it is necessary to miniaturize and to lightweight-ize a stage system that what is necessary is just 
to use the drive motor of an output larger when a stage system is the same magnitude in order to raise 
the drive rate of a stage. However, if the drive motor of a larger output is used like the former, the 
heating value generated from the drive motor will increase. Thus, the increasing heating value produces 
delicate heat deformation of a stage system, and has a possibility that the high positioning accuracy 
demanded with the aligner may no longer be acquired. Then, in order to prevent degradation of 
positioning accuracy and to improve a drive rate, a miniaturization and lightweight-izing are expected a 
stage system as much as possible like the latter. 

[0009] Especially, in the aligner of a scan exposure mold, while the scan exposure time is also shortened 
by improvement in a drive rate and a throughput is greatly improved, there is a big advantage that the 
synchronous precision of a reticle and a wafer also improves and the image formation engine 
performance and superposition precision also improve by the miniaturization of a stage system. 
However, when the reticle stage or the wafer stage is equipped with various metering devices like 
before, it is difficult to miniaturize a stage. 

[0010] Furthermore, when the reticle stage or the wafer stage is equipped with the metering device for 
measuring a condition or an image formation property of exposure light etc., while the heat source of 
amplifier etc. is usually attached to the metering device, the temperature of the metering device rises 
gradually by the exposure of exposure light during measurement. Consequently, a reticle stage or a 
wafer stage carries out heat deformation delicately, and there is also a possibility that positioning 
accuracy, superposition precision, etc. may deteriorate. In the present condition, although degradation of 
the positioning accuracy by the temperature rise of a metering device etc. is slight, it is expected that the 
need of controlling the effect of the temperature rise of a metering device increases as circuit patterns, 
such as a semiconductor device, will make it detailed further from now on. 

[001 1] Although the die length of a migration mirror can be made small compared with the movable 
range of a movable stage by using the stage equipment indicated by above-mentioned JP,7-253304,A 
about this, it can seldom contribute to the miniaturization of the movable stage itself even in this case. 
Therefore, in order to aim at mitigation of the effect of the improvement in the throughput of an 
exposure process, and the exposure heat of exposure light, still more nearly another device is required. 
[0012] Moreover, in the aligner, especially the projection aligner, raising resolution, the depth of focus 
(DOF:Depth of Forcus), line breadth control precision, etc. other than the improvement in a throughput 
is also called for. When exposure wavelength is set to lambda and numerical aperture of projection 
optics is made into N.A. here, resolution R is proportional to lambda/N.A., and the depth of focus DOF 
is lambda/2 (N.A.). It is proportional. For this reason, if exposure wavelength lambda is only made small 
and numerical-aperture N.A. is enlarged in order to raise resolution R (the value of R is made small), the 
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depth of focus DOF will become small too much. 

[0013] In order to manufacture a device about this, it is necessary to form on a wafer the pattern with 
which a periodic pattern like Rhine - and - tooth-space (last shipment) pattern, an isolated pattern like a 
contact hole (CH) pattern, etc. combined. And the technique of raising resolution is developed, without 
narrowing the depth of focus by the so-called deformation illumination about recently, for example, a 
periodic pattern, as indicated by JP,4-225514,A. Moreover, the phase shift reticle method is also 
developed. The technique of similarly raising the depth of focus etc. substantially by the approach of 
controlling the coherence factor of the illumination light, for example also about an isolated pattern is 
developed. 

[0014] The double exposure method is improved as an approach of raising resolution, without making 
such a technical trend into a background and making the depth of focus shallow too much substantially. 
That is, if a double exposure method is applied, the depth of focus large as a whole and high resolution 
will be obtained by dividing the reticle pattern for some layers into two or more reticle patterns 
according to a class, and exposing each in piles on the optimal lighting conditions and exposure 
conditions. Recently, the attempt in which the pattern of the device with which this double exposure 
method is further applied to KrF excimer laser and the projection aligner using ArF excimer laser as an 
exposure light, for example, line breadth contains the last shipment pattern to 0.1 micrometers will be 
exposed is also examined. 

[0015] However, if it is going to apply this double exposure method to a projection aligner with one set 
of a wafer stage, since it is necessary to repeat processes, such as alignment and exposure, serially and to 
perform them, there is un-arranging [ that a throughput deteriorates sharply ]. Then, in order to raise a 
throughput, two or more wafer stages are prepared and the projection aligner which enabled it to 
perform alignment and exposure to juxtaposition is also proposed. However, when two or more sets of 
wafer stages were prepared in this way, the location of the movable stage of each wafer stage should 
only be measured with the interferometer and each movable stage was positioned in an exposure 
location by turns in order that the measurement beam of an interferometer may break off, in case each 
movable stage moves greatly, there was un-arranging [ that it was difficult to position each movable 
stage in the condition of having repeatability quickly ]. 

[0016] This invention sets it as the 1st purpose to offer the stage equipment which can measure the 
location of the moving part with high precision in the condition of having repeatability while it 
miniaturizes moving part in the condition that two or more of those functions can be performed in the 
stage equipment which has two or more functions and can move the moving part to a high speed in view 
of this point. Moreover, in order to perform double exposure etc., this invention sets it as the 2nd 
purpose to offer the stage equipment which can be quickly positioned in the condition of having 
repeatability in a target location [ moving part / each ], respectively, when two or more moving part is 
prepared. 

[0017] Furthermore, this invention is in the condition which maintained the function which measures the 
property at the time of having such stage equipment and imprinting the pattern of a reticle, or the image 
formation property of projection optics, and sets it as the 3rd purpose to offer the aligner which can 
miniaturize the moving part for positioning a reticle or a wafer. Furthermore, this invention is equipped 
with such stage equipment, and sets it as the 4th purpose to offer the aligner which can enforce a double 
exposure method etc. by the high throughput. 

[0018] Moreover, this invention aims also at offering the positioning approach that it can position 

quickly using such stage equipment. 

[0019] 

[Means for Solving the Problem] Two or more movable stages where the 1st stage equipment by this 
invention has been arranged free [ migration ] mutually-independent along a predetermined migration 
side (WST, 14), Are stage equipment equipped with the 1st system of measurement (15X1, 15X2, 15Y) 
which is predetermined measurement within the limits and measures the location of one movable stage 
in two or more of the movable stages, and each of two or more of the movable stages is received. It has 
the 2nd system of measurement (16, 17 A, 17B) which measures whenever [ to the predetermined 
amount of location gaps or its predetermined criteria location from a criteria location of that 
measurement within the limits of this movable stage / agreement ], and the measurement value of that 
1 st system of measurement is amended based on the measurement result of that 2nd system of 
measurement. 

[0020] According to the 1 st stage equipment of this this invention, when performing two or more 
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functions, such as exposure and property measurement, for example, a movable stage is assigned for 
every (two or more functional groups of every [ or ]) function, and two or more movable stages (moving 
part) are prepared. By this, since it can miniaturize, each movable stage can be driven at a high speed, 
respectively. However, in order that the measurement beam of a laser interferometer may break off if 
each movable stage moves greatly when two or more movable stages are only prepared and the laser 
interferometer of relative displacement system of measurement, for example, one shaft, is formed as the 
1st system of measurement, a certain zero setting-operation is needed. So, in this invention, the 2nd 
system of measurement (16, 17 A, 17B) was established as a kind of absolute value system of 
measurement. 

[0021] And one movable stage (WST) in two or more of the movable stages When it goes into the 
measurement within the limits from the exterior of the measurement range of the 1 st system of 
measurement By measuring the amount of location gaps from the predetermined criteria location of that 
measurement within the limits of that movable stage according to that 2nd system of measurement 
(absolute value system of measurement), for example, presetting this amount of location gaps at the 
measurement value of that 1st system of measurement The measurement value of the 1st system of 
measurement comes to show correctly in the form where it has repeatability for the location of the 
movable stage. Or what is necessary is to reset the measurement value of the 1st system of measurement, 
or just to preset to a predetermined value, when the 2nd system of measurement measures whenever 
[ agreement ] (for example, whenever [ agreement / of two random patterns ]) and whenever 
[ agreement ] becomes more than predetermined level. Each movable stage is positioned with high 
precision in the condition of having repeatability quickly by this. 

[0022] Next, two or more movable stages where the 2nd stage equipment by this invention has been 
arranged free [ migration ] mutually-independent along a predetermined migration side (WST1, WST2), 
Are stage equipment equipped with the 1st system of measurement (87Y3) which is measurement within 
the limits of ** a predetermined 1st, and measures the location of one movable stage in two or more of 
the movable stages, and each of two or more of the movable stages is received. The 2nd system of 
measurement (87Y2, 87 Y4) which is measurement within the limits of ** the 2nd which overlaps that 
the 1st measurement range and partial target, and measures a location continuously, and the control 
system (38) which amends the measurement result of these two system of measurement based on the 
measurement result of those 1st and 2nd system of measurement are established. 

[0023] According to the 2nd stage equipment of this this invention, in order to perform double exposure, 
for example, two or more movable stages (WST1, WST2) are prepared. Consequently, since it will 
separate from the measurement beam of that laser interferometer as that 1st system of measurement 
when each movable stage is moved greatly if the laser interferometer of one shaft as for example, 
relative displacement system of measurement is used, how each movable stage is positioned in the form 
where it has repeatability poses a problem. On the other hand, in this invention, the laser interferometer 
of one shaft (or two or more shafts) as for example, relative displacement system of measurement is used 
also as the 1 st system of measurement, and in case one movable stage in two or more of the movable 
stages goes into the measurement within the limits of ** a 2nd, for example from the 1st measurement 
range side By measuring the location of the movable stage to coincidence according to the 1 st system of 
measurement and 2nd system of measurement, and presetting the value which amended the 
measurement value of the 1 st system of measurement according to the angle of rotation of the movable 
stage at the measurement value of the 2nd system of measurement The measured value of the 1 st system 
of measurement is received and passed to the 2nd system of measurement. After this, the movable stage 
can be positioned with high precision in the condition of having repeatability, using the 2nd system of 
measurement. 

[0024] That 1st system of measurement and the 2nd system of measurement, respectively In this case, 
order of interference (integer) Nl and N2, phases phil and phi2 (this is equivalent to the phase contrast 
of a reference sign and a measurement signal by the heterodyne-interferometry method) (rad), And you 
may make it measure the location of a movable stage using the function f of the wavelength lambda of a 
measurement beam (lambda) in the form of f (lambda) {Nl+phil/(2pi)> and f (lambda) {N2+phi2/ 
(2pi)}. and when it becomes measurable [ the 2nd system of measurement ] and the location of the 
movable stage is measured to coincidence according to the 1st system of measurement and 2nd system 
of measurement From the measurement value of the 1st system of measurement, and the angle of 
rotation of the movable stage, order-of-interference N2 ! of the 2nd system of measurement, And it is 
more desirable than the phase phi 2 which presumes phase phi2* and is measured by degree N2', phase 
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phi2', and its 2nd system of measurement to determine the preset value of the degree N2 of the 2nd 
system of measurement, setting the measurement value of that 2nd system of measurement to f (lambda) 
{N2+phi2/(2pi)} after this — it is — the measurement error of the angle of rotation of that movable stage 
etc. — being certain — even if generated a grade, the location of that movable stage is measurable with 
the reproducibility of the proper of that 2nd system of measurement. Moreover, Function f (lambda) is 
lambda/m, using two or more integers m as an example. 

[0025] Next, it is the aligner equipped with the stage equipment of this invention, the 1st aligner by this 
invention lays the mask (Rl , R2) with which a mutually different pattern was formed in two or more of 
the movable stages (RST1, RST2) of the stage equipment, and it imprints the pattern of the mask on two 
or more of the movable stages on a substrate (Wl), positioning by turns. 

[0026] According to the 1 st aligner of this this invention, it can expose using a double exposure method 
and improvement in resolution and the depth of focus can be aimed at. Moreover, since it has stage 
equipment of this invention, for example, when measuring the location of the movable stage with a laser 
interferometer, the migration mirror installed in the movable stage can be made smaller than the 
successive range of the movable stage, and weight of the movable stage can be made small. Therefore, it 
becomes easy to move the movable stage to a high speed, and improvement in a throughput can be 
aimed at. 

[0027] Next, the 2nd aligner by this invention is an aligner equipped with the stage equipment of this 
invention. A mask (R) is laid on the 1st [ of two or more of the movable stages (RST, 5) of the stage 
equipment ] movable stage (RST). The property metering device (6) for measuring the property at the 
time of imprinting the pattern of the mask is laid on the 2nd movable stage (5), and the pattern of the 
mask (R) is imprinted on a substrate (W). 

[0028] According to the 2nd aligner of this this invention, since magnitude of the 1st movable stage is 
made to necessary minimum by giving only the minimum function required for exposure to the 1 st 
movable stage (RST) used for original exposure, miniaturization of a stage and lightweight-ization are 
performed, improvement in a throughput is aimed at and the thing of it can be carried out. On the other 
hand, there is no direct need in exposure, and since the property metering device (6) for measuring the 
property at the time of imprinting the pattern of the mask (R) is carried in 2nd another movable stage (5), 
it can also measure the property at the time of imprinting the pattern of the mask. Moreover, since it has 
stage equipment of this invention, the location of two or more of the movable stages is measurable with 
high precision. 

[0029] Next, the 3rd aligner by this invention is an aligner equipped with the stage equipment of this 
invention, and it exposes a predetermined mask pattern by turns on two or more of the substrates, laying 
a substrate (Wl, W2), respectively on two or more of the movable stages (WST1, WST2) of the stage 
equipment, and positioning two or more of the movable stages in an exposure location by turns. 
[0030] According to the 3rd aligner of this this invention, performing exposure actuation on one 
movable stage (WST1) of two or more of the movable stages (WST1, WST2), carrying- in taking out and 
alignment actuation of a substrate can be performed, and improvement in a throughput can be aimed at 
on another movable stage (WST2). Moreover, since it has stage equipment of this invention, the location 
of two or more of the movable stages is measurable with high precision. 

[003 1 ] Next, the 4th aligner by this invention is the stage equipment of this invention, and an aligner 
equipped with projection optics (PL). A substrate (W) is laid on the 1st [ of two or more of the movable 
stages (WST, 14) of the stage equipment ] movable stage (WST). The property metering device (20) for 
measuring the image formation property of the projection optics is laid on the 2nd movable stage (14), 
and a predetermined mask pattern is exposed through the projection optics on the substrate on the 1st 
movable stage. 

[0032] According to the 4th aligner of this this invention, by giving only the minimum function required 
for exposure to the 1st movable stage (WST) used for original exposure, miniaturization of the 1st 
movable stage (WST) and lightweight-ization can be performed, and improvement in a throughput can 
be aimed at. On the other hand, there is no direct need in exposure, and since the property metering 
device (20) for measuring the image formation property of the projection optics is carried in 2nd another 
movable stage (14), it can also measure an image formation property. Moreover, since it has stage 
equipment of this invention, the location of two or more of the movable stages is measurable with high 
precision. 

[0033] Next, the 1st positioning approach by this invention is the positioning approach which used the 
stage equipment of this invention. When one movable stage (WST) in two or more of the movable stages 

http : //www4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e 1/1 2/2007 



JP,2000- 164504, A [DETAILED DESCRIPTION] 



Page 6 of 24 



(WST, 14) goes into measurement within the limits of the 1st system of measurement Whenever [ to the 
predetermined amount of location gaps or its predetermined criteria location from a criteria location of 
that measurement within the limits of this movable stage / agreement ] is measured according to that 2nd 
system of measurement, and the measurement value of that 1st system of measurement is amended 
based on this measurement result. According to this positioning approach, two or more of the movable 
stages can be positioned with high precision in the condition of having repeatability easily, respectively. 
[0034] Next, the 2nd positioning approach by this invention is the positioning approach which used the 
stage equipment of this invention. In case one movable stage in two or more of the movable stages 
(WST1, WST2) goes into the measurement within the limits of ** a 1st from the 2nd measurement range 
side According to those 1 st and 2nd system of measurement, the location of that movable stage is 
measured to coincidence, and the measurement result of that 1 st system of measurement is doubled with 
the measurement result of that 2nd system of measurement based on this measurement result. According 
to this positioning approach, two or more of the movable stages can be positioned with high precision in 
the condition of having repeatability easily, respectively. 
[0035] 

[Embodiment of the Invention] Hereafter, with reference to drawing 1 - drawing 4 , it explains per 
gestalt of operation of the 1st of this invention. This example applies this invention to the projection 
aligner of step - and - scanning method. Drawin g 1 shows the projection aligner of this example, and the 
exposure light IL injected from the illumination system 1 containing a fly eye lens, a quantity of light 
monitor, an adjustable aperture diaphragm, a field diaphragm, a relay lens system, etc. for the exposure 
light source, beam plastic surgery optical system, and illumination distribution equalization illuminates 
the lighting field of the shape of a slit of the pattern side (inferior surface of tongue) of Reticle R through 
a mirror 2 and a condensing lens 3 in this drawing 1 at the time of exposure. As an exposure light IL, 
excimer laser light, such as KrF (wavelength of 248nm) or ArF (wavelength of 193nm), the higher 
harmonic of an YAG laser, or i line (wavelength of 365nm) of a mercury lamp can be used. By 
switching the adjustable aperture diaphragm within an illumination system 1, it is constituted so that the 
lighting of the request of the usual lighting, zona-orbicularis lighting, the so-called deformation lighting, 
the lighting of a small coherence factor (sigma value), etc. can be chosen. When the exposure light 
source is a laser light source, the main control system 10 which carries out control control of the 
actuation of the whole equipment controls the luminescence timing etc. through a non-illustrated laser 
power source. 

[0036] It is reduced through projection optics PL for the projection scale factor beta (beta is 1/4 time or 
1/5 time), and the image of the pattern in the lighting field 9 (refer to drawing 3 ) by the exposure light 
IL of Reticle R is projected on the exposure field 12 of the shape of a slit on the wafer (wafer) W with 
which the photoresist was applied. The Z-axis is taken in parallel with the optical axis AX of projection 
optics PL hereafter, the X-axis is taken along the non-scanning direction (namely, direction 
perpendicular to the space of drawing 1 ) which intersects perpendicularly with the reticle R at the time 
of scan exposure, and the scanning direction of Wafer W in a flat surface perpendicular to the Z-axis, 
and a Y-axis is taken and explained along a scanning direction (namely, direction parallel to the space of 
drawing 1 ). 

[0037] First, Reticle R is held by vacuum adsorption on a reticle stage RST, and the reticle stage RST is 
laid free [ migration in the direction of Y ] through the pneumatic bearing on guide of two 4A arranged 
in parallel, and 4B. Furthermore, in this example, the stage 5 for measurement is laid free [ migration in 
the direction of Y ] through the pneumatic bearing on guide 4A and 4B independently [ a reticle stage 
RST]. 

[0038] Drawing 3 is the top view showing a reticle stage RST and the stage 5 for measurement, and in 
this drawing 3 , along with the guides 4A and 4B extended in the direction (scanning direction) of Y, the 
reticle stage RST and the stage 5 for measurement are laid so that it may drive in the direction of Y with 
a non-illustrated linear motor etc., respectively. The die length of Guides 4 A and 4B is set up for a long 
time by the width of face of the stage 5 for measurement at least rather than the migration stroke of the 
reticle stage RST at the time of scan exposure. Moreover, the reticle stage RST is constituted combining 
the coarse adjustment stage where it moves in the direction of Y, and the jogging stage which can tune a 
two-dimensional location finely on this coarse adjustment stage. Furthermore, on the reticle mark stage 
RST, one pair of reference mark plate 17C 17C [ 1 and ]2 is fixed by physical relationship which 
sandwiches Reticle R in the direction of X, and the reference marks MCI and MC2 of 2-dimensional 
one, for example, a cross-joint mold, are formed in reference mark plate 17C 17C [ 1 and ]2, 
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respectively. The physical relationship of reference marks MCI and MC2 and the original edition 
pattern of Reticle R is measured with high precision beforehand, and is memorized by the storage 
section of the main control system 10. 

[0039] And the orientation plate 6 which consists of a long and slender glass plate in the direction of X 
is fixed on the stage 5 for measurement, and two or more index marks IM for image formation property 
measurement of projection optics PL are formed by predetermined arrangement on the orientation plate 
6. the lighting field 9 of the shape of a slit of exposure light [ as opposed to Reticle R in an orientation 
plate 6 ] — more — exact — the width of face of the direction of X of the visual field by the side of the 
reticle R of projection optics PL — a wrap — things are equipped with all possible magnitude. By using 
an orientation plate 6, since it is not necessary to prepare the exclusive reticle for image formation 
property measurement and and the swap time of the reticle R for real exposure and its exclusive reticle 
also becomes unnecessary, an image formation property can be measured in high frequency, and aging 
of projection optics PL can be followed correctly. Moreover, while the stage 5 for measurement is also 
equipped with the positioning device in the minute range to the direction of X (the non-measuring 
direction), on the stage 5 for measurement, one pair of reference mark plate 17D 17D [ 1 and ]2 is fixed 
by it so that an orientation plate 6 may be inserted in the direction of X, and the reference marks MD1 
and MD2 of 2-dimensional one, for example, a cross-joint mold, are formed in it at reference mark plate 
17D 17D [ 1 and ]2, respectively. The physical relationship of reference marks MD1 and MD2 and two 
or more index marks IM is also measured correctly beforehand, and is memorized by the storage section 
of the main control system 10. 

[0040] Thus, in this example, the stage 5 for measurement for orientation plate 6 is formed 
independently, and the member for measurement is not carried besides Reticle R on the original reticle 
stage RST. That is, in order to equip a reticle stage RST only with necessary minimum scan and 
positioning function for scan exposure, miniaturization of a reticle stage RST and lightweight-ization are 
realized. Therefore, since a reticle stage RST can be scanned more at a high speed, the throughput of an 
exposure process improves, in contraction projection, since especially the scan speed of a reticle stage 
RST becomes twice [ 1/beta ] (for example, 4 times, 5 times, etc.) the scan speed of a wafer stage, the 
upper limit of a scan speed may be determined mostly in a reticle stage, and its throughput improves 
greatly especially by this example in this case. 

[0041] Moreover, a laser beam is irradiated by migration mirror 24Y of the side face of the direction of 
+Y of a reticle stage RST from laser interferometer 7Y installed in the direction of +Y to Guides 4A and 
4B. + A laser beam is irradiated by migration mirror 24X of the side face of the direction of +X of a 
reticle stage RST from the biaxial laser interferometer 7X1 installed in the direction of X, and 7X2. By 
laser interferometer 7Y, 7X1, and 7X2, the X coordinate of a reticle stage RST, Y coordinate and an 
angle of rotation are measured, a measurement value is supplied to the main control system 1 0 of 
drawin g 1 , and the main control system 1 0 controls the rate and location of a reticle stage RST through 
a linear motor etc. based on the measurement value. Moreover, a laser beam is irradiated by migration 
mirror 25Y of the side face of the direction of -Y of the stage 5 for measurement from laser 
interferometer 8Y installed in the direction of -Y to Guides 4A and 4B, and the Y coordinate of the stage 
5 for measurement measured by laser interferometer 8 Y is supplied to the main control system 1 0. The 
optical axis of the laser interferometers 7Y and 8Y of a Y-axis has passed through the core AX of the 
lighting field 9, i.e., the optical axis of projection optics PL, along the direction of Y, respectively, and 
laser interferometers 7Y and 8Y are always measuring the location of the scanning direction of a reticle 
stage RST and the stage 5 for measurement, respectively. 

[0042] In addition, mirror plane processing of the side face in which a reticle stage RST intersects 
perpendicularly is carried out, you may consider that these mirror planes are the migration mirrors 24X 
and 24Y, mirror plane processing of the side face in which the stage 5 for measurement intersects 
perpendicularly is carried out, and you may consider that these mirror planes are the migration mirrors 
25X and 25Y. Furthermore, in this example, as shown in drawing 1 , one pair of reticle alignment 
microscopes RA and RB for detecting the amount of location gaps of the alignment mark (reticle mark) 
formed on Reticle R and the reference mark on a corresponding wafer stage (un-illustrating) above 
Reticle R are arranged. The straight line passing through the detection core of the reticle alignment 
microscopes RA and RB is parallel to the X-axis, and the core based on [ those ] detection has agreed in 
the optical axis AX. In this example, the location of the reference marks MCI and MC2 on the reticle 
stage RST shown in drawing 3 and the reference marks MD1 and MD2 on the stage 5 for measurement 
is detected using the reticle alignment microscopes RA and RB corresponding to the 2nd system of 
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measurement (absolute value system of measurement) of this invention. 

[0043] And at the time of measurement of an image formation property, a reticle stage RST is made to 
shunt in the direction of +Y, and if it moves in the direction of Y on the stage 5 for measurement so that 
an orientation plate 6 may cover the lighting field 9 mostly, a laser interferometer 7X1 and the laser 
beam from 7X2 will separate from the side face of a reticle stage RST, and will come to be irradiated by 
migration mirror 25X of the direction of +X of the stage 5 for measurement, the detection core where the 
reticle alignment microscopes RA and RB detect the amount of location gaps from the detection core 
(core of a visual field) of the reference marks MD1 and MD2 on an orientation plate 6, respectively, and, 
as for the main control system 10 of drawing 1 , the core of reference marks MD1 and MD2 
corresponds, respectively at this time — receiving ~ the symmetry — and the stage 5 for measurement is 
positioned so that the amount of location gaps may become small most. And the laser interferometer 
7X1 of the X-axis and the measurement value of 7X2 are reset in this condition, respectively. In 
addition, those measurement values may be preset to a predetermined value. 

[0044] After this, it is measured with high precision in a laser interferometer 7X1 and the condition that 
the location of the direction of X of the stage 5 for measurement and an angle of rotation have 
repeatability by 7X2, and the location of the direction of Y of the stage 5 for measurement is always 
measured by high degree of accuracy by laser interferometer 8Y. Therefore, based on these 
measurement values, the main control system 10 can control the location of the stage 5 for measurement 
with high precision through a linear motor etc. In addition, you may make it preset a laser interferometer 
7X1 and the measurement value of 7X2 to the value which corresponds, respectively based on those 
amounts of location gaps instead of making the amount of location gaps of reference marks MD1 and 
MD2 into min as mentioned above. 

[0045] On the other hand, although the location of the non-scanning direction of a reticle stage RST is 
not measured during measurement, if a reticle stage RST arrives at the bottom of the lighting field 9 for 
exposure, a laser interferometer 7X1 and the laser beam from 7X2 will come to be again irradiated by 
migration mirror 24X of a reticle stage RST. And like the case of the stage 5 for measurement, the 
amount of location gaps of the reference marks MCI and MC2 on a reticle stage RST is detected using 
the reticle alignment microscopes RA and RB, and the main control system 10 is in the condition which 
positioned the reticle stage RST so that those amounts of location gaps may become symmetrically and 
the smallest, and it presets a laser interferometer 7X1 and the measurement value of 7X2 to a 
predetermined value. The location of the direction of X of a reticle stage RST and measurement of an 
angle of rotation are performed in the condition that it is reproducible after this, and since the location of 
the direction of Y is always measured by laser interferometer 7Y, it can position a reticle stage RST in a 
desired location with high precision. Therefore, there is no un- arranging [ of a laser interferometer 7X1 
and the laser beam from 7X2 breaking off]. 

[0046] Return and Wafer W are held through a non-illustrated wafer holder at the wafer stage WST top, 
and the wafer stage WST is laid by drawing 1 free [ migration in the direction of X, and the direction of 
Y ] through the pneumatic bearing on the surface plate 13. The focal leveling device which controls the 
location (focal location) of the Z direction of Wafer W and a tilt angle is also included in the wafer stage 
WST. Moreover, the stage 14 for measurement where it had various kinds of metering devices in the 
direction of X and the direction of Y free [ migration ] through the pneumatic bearing with another 
object is laid in the wafer stage WST on the surface plate 13. The device which controls the focal 
location of the top face is included also in the stage 14 for measurement. 

[0047] Drawing 2 is the top view showing the wafer stage WST and the stage 1 4 for measurement, and 
is set to this drawing 2 . In the interior of the front face of a surface plate 1 3, a coil train is embedded in 
a predetermined array. In the base of the wafer stage WST, and the base of the stage 1 4 for 
measurement, a magnet train is embedded with York, respectively. A flat-surface motor is constituted by 
that coil train and the corresponding magnet train, respectively, and the location of the direction of X of 
the wafer stage WST and the stage 14 for measurement and the direction of Y and the angle of rotation 
are controlled by this flat-surface motor mutually-independent. In addition, about the flat-surface motor, 
it is indicated more by the detail, for example in JP,8-51756,A. 

[0048] The wafer stage WST of this example is equipped only with the minimum function required for 
exposure. That is, while the wafer stage WST is equipped with a focal leveling machine, on the wafer 
stage WST, the wafer holder (base side of Wafer W) which carries out adsorption maintenance of the 
wafer W, and reference mark plate 1 7A in which reference mark MA for location measurement of the 
wafer stage WST was formed are installed. On reference mark plate 17A, the reference mark for reticle 
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alignment (un-illustrating) is also formed. 

[0049] Moreover, as shown in drawing 1 , by the off-axis method for the alignment of Wafer W, the 
wafer alignment sensor 16 of an image-processing method adjoins projection optics PL, and is formed, 
and the detecting signal of the wafer alignment sensor 1 6 is supplied to the alignment processor in the 
main control system 10. The wafer alignment sensor 16 is a sensor for location measurement of the 
alignment mark (wafer mark) attached to each shot field on Wafer W. In this example, location detection 
of reference mark MA on the wafer stage WST etc. is performed using the wafer alignment sensor 16. 
That is, the wafer alignment sensor 1 6 supports the 2nd system of measurement (absolute value system 
of measurement) of this invention. 

[0050] Moreover, the front face of the stage 14 for measurement is set as the almost same height as the 
front face of the wafer W on the wafer stage WST. In drawing 2 and in the stage 14 for measurement 
Projection optics PL The energy per all unit time amount of the exposure light which passed (Incidence 
energy) The illuminance unevenness sensor 19 which consists of a photoelectrical sensor for measuring 
the illumination distribution in the exposure field 12 of the shape of a slit by the exposure monitor 18 
and projection optics PL which consist of a photoelectrical sensor for measuring, the measurement plate 
20 with which the slits 21 X and 21 Y for image formation property measurement were formed, And 
reference mark plate 17B in which the reference mark MB used as a datum reference was formed is 
being fixed. The physical relationship of a reference mark MB and illuminance unevenness sensor 19 
grade is measured with high precision beforehand, and is memorized by the storage section of the main 
control system 1 0 of drawing 1 . The location of a reference mark MB is also measured by the wafer 
alignment sensor 16. 

[0051] A condenser lens and a photoelectrical sensor are arranged at the slit 2 IX [ of the X-axis of the 
measurement plate 20 ], and base side of slit 21 Y of a Y-axis, respectively, and the space image 
detection system consists of a measurement plate 20, a photoelectrical sensor, etc. In addition, the edge 
of rectangle opening may be used instead of the slits 21X and 21 Y. And while the light-receiving side of 
the exposure monitor 18 is formed in wrap magnitude in the exposure field 12, the light sensing portion 
of the illuminance unevenness sensor 1 9 has become pinhole-like, and the detecting signal of the 
exposure monitor 1 8 and the illuminance unevenness sensor 19 is supplied to the main control system 10 
of drawing 1 . 

[0052] Moreover, the detecting signal of the photoelectrical sensor of the pars basilaris ossis occipitalis 
of the measurement plate 20 is supplied to the image formation property operation system 1 1 of drawing 
1 . in this case, at the time of measurement of the image formation property of projection optics PL The 
orientation plate 6 on the stage 5 for measurement by the side of the reticle of drawing 3 is moved to the 
lighting field 9. The detecting signal from the photoelectrical sensor of a pars basilaris ossis occipitalis is 
incorporated by the image formation property operation system 1 1 , the image of the index mark IM 
currently formed in the orientation plate 6 being projected on a wafer stage side, and scanning the image 
in the direction of X, and the direction of Y to the slits 21X and 21 Y on the measurement plate 20, 
respectively. By the image formation property operation system 1 1 , that detecting signal is processed, 
the location of the image of that index mark IM, contrast, etc. are detected, and it outputs to the main 
control system 10 in quest of image formation properties, such as a curvature of field of a projection 
image, distortion, and a best focus location, from this detection result. Furthermore, although not 
illustrated, the device which drives the predetermined lens within projection optics PL, and amends 
image formation properties, such as a predetermined distortion, is also established, and the main control 
system 10 is constituted so that the image formation property of projection optics PL can be amended 
through this amendment device. 

[0053] In drawing 2 , sources of generation of heat, such as amplifier, and the power source, and the 
signal cable for a communication link are connected to sensors, such as the exposure monitor 1 8 with 
which the stage 14 for measurement is equipped, the illuminance unevenness sensor 19, and a 
photoelectrical sensor of the pars basilaris ossis occipitalis of the measurement plate 20, by each. 
Therefore, when those sensors are carried in the wafer stage WST for exposure, there is a possibility that 
positioning accuracy etc. may deteriorate with the tension of the heat source which accompanies a 
sensor, or a signal cable. Moreover, the heat energy by the exposure of the exposure light under 
measurement of an image formation property etc. also has a possibility of causing aggravation of 
positioning accuracy etc. On the other hand, in this example, since those sensors are formed in the stage 
14 for measurement separated from the wafer stage WST for exposure, there is an advantage to which 
the fall of a miniaturization and the positioning accuracy by the heat source of the sensor for 
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measurement or the heat energy of the exposure light under measurement while being able to carry out 
[ lightweight ]-izing can prevent the wafer stage WST. Furthermore, while the passing speed and the 
controllability of the wafer stage WST improve and the throughput of an exposure process increases by 
the miniaturization of the wafer stage WST, positioning accuracy etc. improves more. 
[0054] Moreover, a laser beam is irradiated by migration mirror 22Y of the side face of the direction of 
+Y of the wafer stage WST from laser interferometer 1 5 Y installed in the direction of +Y to the surface 
plate 13. - A laser beam is irradiated by migration mirror 22X of the side face of the direction of -X of 
the wafer stage WST from the biaxial laser interferometer 15X1 installed in the direction of X, and 
15X2. The X coordinate of the wafer stage WST, Y coordinate, and an angle of rotation are measured by 
laser interferometer 15Y, 15X1, and 15X2, a measurement value is supplied to the main control system 
10 of drawing 1 , and the main control system 10 controls the rate and location of the wafer stage WST 
by them through a flat-surface motor based on the measurement value. Similarly, migration mirror 23X 
of the X-axis and migration mirror 23 Y of a Y-axis are attached also in the side face of the stage 14 for 
measurement. In addition, mirror plane processing of the side face in which the wafer stage WST 
intersects perpendicularly may be carried out, and you may consider that these mirror planes are the 
migration mirrors 22X and 22Y, and may consider similarly that the mirror planes of the side face of the 
stage 14 for measurement are the migration mirrors 23X and 23 Y. 

[0055] And at the time of measurement of the incidence energy of exposure light etc., the laser beam for 
those location measurement is irradiated by the migration mirrors 23X and 23 Y of the stage 14 for 
measurement. Drawing 4 The wafer stage WST at the time of measurement of the incidence energy of 
exposure light etc., And if it moves on the stage 14 for measurement so that an example of arrangement 
of the stage 14 for measurement may be shown, the wafer stage WST may be made to shunt in the 
location distant from the exposure field 12 in this way and the exposure field 12 may be started A laser 
interferometer 15X1, 15X2, and the laser beam from 15Y separate from the migration mirrors 22X and 
22Y of the wafer stage WST, and come to be irradiated by the migration mirrors 23X and 23 Y of the 
stage 14 for measurement. At this time, where the angle of rotation of the stage 14 for measurement is 
controlled, the reference mark MB on the stage 14 for measurement detects the amount of location gaps 
from the detection core of a reference mark MB, so that it may enter in visual field 16a of the wafer 
alignment sensor 16 of drawing 1 , and it may move on the stage 14 for measurement and the laser 
interferometer 15X1 of the biaxial X-axis and the measurement value of 1 5X2 may turn into the same 
value. And the main control system 1 0 presets X component and Y component of this amount of 
location gaps at the measurement value of a laser interferometer 15X1, 15X2, and laser interferometer 
15Y, respectively. After this, the location of the stage 14 for measurement is measured with high 
precision in a laser interferometer 15X1, 15X2, and the condition of having repeatability by 15Y, and 
the main control system 10 can control the location of the stage 14 for measurement with high precision 
through a flat-surface motor based on this measurement value. 

[0056] Make the stage 14 for measurement shunt and it is made for a laser interferometer 15X1, 15X2, 
and the laser beam from 1 5 Y to be irradiated by the migration mirrors 22X and 22 Y of the wafer stage 
WST on the other hand, as shown in drawing 2 at the time of exposure. Move reference mark MA into 
visual field 16a of the wafer alignment sensor 16, and in a laser interferometer 15X1 and the condition 
of having made the measurement value of 15X2 in agreement The amount of location gaps of reference 
mark MA is measured, and presetting of the measurement value of a laser interferometer 15X1, 15X2, 
and 15Y is performed based on this measurement value. Positioning of the wafer stage WST is 
performed with high precision in the condition of having repeatability after this. In addition, since the 
location of the wafer stage WST and the stage 14 for measurement is roughly controllable also by 
driving a flat-surface motor with open-loop, in the condition that the laser beam is not irradiated, the 
main control system 10 drives the location of the wafer stage WST and the stage 14 for measurement by 
the open loop system using a flat-surface motor. 

[0057] Although not illustrated [ return and ] to drawing 1 , in the side face of projection optics PL, the 
focal location detection system (AF sensor) of the oblique incidence method for measuring the focal 
location of the front face of Wafer W is arranged, and the front face of the wafer W under scan exposure 
focuses to the image surface of projection optics PL based on this detection result. Next, it explains per 
actuation of the projection aligner of this example. First, the amount of incident light of the exposure 
light IL to projection optics PL is measured using the stage 14 for measurement by the side of a wafer 
stage. In this case, in order to measure the amount of incident light in the condition that Reticle R was 
loaded, in drawing 1 , the reticle R for exposure is loaded on a reticle stage RST, and Reticle R moves 
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onto the lighting field of the exposure light IL. Then, as shown in drawing 4 , on a surface plate 13, it 
shunts in the direction of +Y and the stage 14 for measurement moves toward the exposure field 12 by 
projection optics PL on the wafer stage WST. Then, as mentioned above, after performing presetting of 
the measurement value of 2 and 15Y, the stage 14 for measurement stops [ the light-receiving side of the 
dose monitor 1 8 'on a laser interferometer 1 5X1 , and the 1 5X stage 14 for measurement ] the exposure 
field 12 in a wrap location, and the quantity of light of the exposure light IL is measured through the 
dose monitor 1 8 in this condition. 

[0058] By the main control system 10, the measured quantity of light is supplied to the image formation 
property operation system 1 1 . under the present circumstances, it is alike, for example, the measurement 
value which detects the flux of light acquired from the exposure light IL by branching within an 
illumination system 1, and is obtained is also supplied to the image formation property operation system 

1 1, and the multiplier for calculating indirectly the quantity of light which carries out incidence to 
projection optics PL is computed and memorized by the image formation property operation system 1 1 
based on two measurement values from the quantity of light by which a monitor is carried out within an 
illumination system 1 . In the meantime, Wafer W is loaded to the wafer stage WST. Then, as shown in 
drawing 2 , the stage 14 for measurement shunts in the location distant from the exposure field 12, and 
the wafer stage WST moves toward the exposure field 12 on it. While the wafer stage WST is shunting, 
as shown in drawing 4 , since the laser beam from laser interferometer 15Y, 15X1, and 15X2 is not 
irradiated, position control is performed by driving a flat-surface motor by the open loop system. 
[0059] And make the stage 14 for measurement shunt the exposure field 12, and the wafer stage WST is 
moved to the location concerning the exposure field 12. After performing presetting of the measurement 
value of laser interferometer 15Y, 15X1, and 15X2 as mentioned above, Migration of the wafer stage 
WST is performed so that the core of the reference mark for the reticles on reference mark member 1 7 A 
on the wafer stage WST (un-illustrating) may be located near optical-axis AX (core of the exposure field 
12). Then, alignment of Reticle R is performed by driving the reticle stage RST of drawing 1 so that the 
amount of location gaps of the reticle mark on Reticle R and the reference mark to which it corresponds 
on reference mark plate 17A may come in predetermined tolerance using the reticle alignment 
microscopes RA and RB. Spacing (the amount of base lines) of the detection core of the sensor and the 
core of the projection image of Reticle R is correctly detected by detecting again the location of another 
reference mark MA on the reference mark plate 1 7 A by the wafer alignment sensor 1 6 of drawing 1 to 
coincidence mostly with this. 

[0060] Next, the array coordinate of each shot field of Wafer W is searched for by detecting the location 
of the wafer mark attached to the predetermined shot field on Wafer W (sample shot) through the wafer 
alignment sensor 16. Then, scan exposure is performed, performing alignment of the shot field for [ of 
Wafer W ] exposure, and the pattern image of Reticle R based on the array coordinate and the above- 
mentioned amount of base lines. At the time of the scan exposure to each shot field on Wafer W In 
drawing 1 , it synchronizes with Reticle R being scanned at a rate VR in the direction (or the direction of 
-Y) of +Y through a reticle stage RST to the lighting field 9 (refer to drawing 3 ) of the exposure light 
IL. Wafer W is scanned by rate beta-VR (beta is a projection scale factor) in the direction of -X (or the 
direction of +X) through the wafer stage WST to the exposure field 12. 

[0061] During exposure, the quantity of light of the flux of light which branched from the exposure light 
IL for example, within the illumination system 1 is always measured, and the image formation property 
operation system 1 1 is supplied. Moreover, by the image formation property operation system 1 1 The 
measurement value of the quantity of light supplied and the quantity of light of the exposure light IL 
which carries out incidence to projection optics PL based on the multiplier for which it has asked 
beforehand are computed. The variation of the image formation properties (a projection scale factor, 
distortion, etc.) of the projection optics PL generated by absorption of the exposure light IL is calculated, 
and this count result is supplied to the main control system 10. By the main control system 10, the image 
formation property is amended by driving the predetermined lens within projection optics PL, for 
example. 

[0062] Although the above is the usual exposure, when measuring a device status by the maintenance of 
the projection aligner of this example etc., it measures by moving the stage 14 for measurement to the 
exposure field 12 side. For example, when measuring the illuminance homogeneity in the exposure field 

12, after removing Reticle R from a reticle stage RST, illumination distribution is measured in drawing 
4 , moving the illuminance unevenness sensor 19 slightly in the direction of X, and the direction of Y in 
the exposure field 12. 
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[0063] Next, it explains per [ which measures image formation measurement of projection optics PL ] 
actuation using the stage 5 for measurement by the side of a reticle stage, and the stage 14 for 
measurement by the side of a wafer stage. In this case, in drawing 3 , a reticle stage RST shunts in the 
direction of +Y, and the orientation plate 6 on the stage 5 for measurement moves into the lighting field 
9 in it. At this time, the laser interferometer 7X1 of a non-scanning direction and the laser beam from 
7X2 also come to be irradiated by the stage 5 for measurement, and reset (or presetting) of a 
measurement value is performed as mentioned above using the reticle alignment microscopes RA and 
RB. Then, based on the measurement value of a laser interferometer 7X1, 7X2, and 8Y, the stage 5 for 
measurement is positioned with high precision. 

[0064] At this time, as already explained, the image of two or more index marks IM is projected on a 
wafer stage side through projection optics PL. In this condition, the location of those images and contrast 
are searched for in drawin g 4 by driving the stage 1 4 for measurement, scanning the image of that index 
mark IM in the direction of X, and the direction of Y to the slit on the measurement plate 20, and 
processing the detecting signal of the photoelectrical sensor of the pars basilaris ossis occipitalis of the 
measurement plate 20 by the image formation property operation system 1 1 . Moreover, the location of 
those images and contrast are searched for, changing the focal location of the measurement plate 20 the 
specified quantity every. From these measurement results, the image formation property operation 
system 1 1 calculates the amount of fluctuation of image formation properties, such as a best focus 
location of the projection image of projection optics PL, a curvature of field, and distortion (a scale- 
factor error is included). When this amount of fluctuation is supplied to the main control system 10 and 
that amount of fluctuation exceeds tolerance, the main control system 1 0 amends the image formation 
property of projection optics PL. 

[0065] As mentioned above, since the location of reference marks MA and MB is detected and 
presetting of a laser interferometer 15X1, 15X2, and 15Y is performed based on this positional 
information by the wafer alignment sensor 16, the location of the wafer stage WST or the stage 14 for 
measurement can be measured with high precision with high repeatability by the laser interferometer 
15X1, 15X2, and 15Y, and it can control by the projection aligner of this example. By similarly, the 
reticle alignment microscopes' RA and RB detecting reference marks MCI and MC2 or the location of 
MD1 and MD2, and performing a laser interferometer 7X1, reset of 7X2, etc., the location of a reticle 
stage RST or the stage 5 for measurement can be measured with high precision, and can be controlled by 
high repeatability. 

[0066] Next, with reference to drawing 5 - drawing 12 , it explains per gestalt of operation of the 2nd of 
this invention. This example applies this invention to the projection aligner of step - exposed with a 
double exposure method, and - scanning method. Drawing 5 shows the outline configuration of the 
projection aligner of this example, and sets it to this drawing 5 . The projection aligner of this example 
Stage equipment equipped with the wafer stages WST1 and WST2 as two or more movable stages which 
hold the base board 86, respectively and move independently the wafers Wl and W2 as an induction 
substrate in the two-dimensional direction for it, The reticle drive which drives the reticle Rl as a mask, 
or R2 (refer to drawing 6 ) to a predetermined scanning direction in the upper part of the projection 
optics PL 1 arranged above this stage equipment, and projection optics PL 1, It has the illumination 
system which illuminates reticles Rl and R2 from the upper part, the control system which controls 
these each part. The Z-axis is taken hereafter in parallel with the optical axis AX1 of projection optics 
PL 1, in a flat surface perpendicular to the Z-axis, in parallel with the space of drawing 5 , at right angles 
to the space of drawing 5 , a Y-axis is taken and the X-axis is explained. In this example, a direction (the 
direction of Y) parallel to a Y-axis is a scanning direction. 

[0067] First, surfacing support was carried out through the non-illustrated air bearing on the base board 
86, and stage equipment is equipped with wafer stage drive-system 81 W which drive independently two 
freely movable wafer stages WST1 and WST2 and these wafer stages WST1 and WST2 in the direction 
of X, and the direction of Y, and the interferometer systems which measure the location of the wafer 
stages WST1 and WST2. 

[0068] If this is explained further in full detail, the non-illustrated air pad (for example, vacuum 
precompression mold air bearing) is prepared in the base of the wafer stages WST1 and WST2 at two or 
more places, and where spacing of several micrometers is maintained by balance of air ********** of 
this air pad, and a vacuum precharge pressure, surfacing support of the wafer stages WST1 and WST2 is 
carried out on the base board 86. 

[0069] Drawing 7 shows the drive of the wafer stages WST1 and WST2, and the X-axis linear guides 
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95 A and 95B of two prolonged in the direction of X are formed in parallel on the base board 86 in this 
drawing 7 . Along with the X-axis linear guides 95A and 95B, 1 set of permanent magnets for linear 
motors are being fixed, respectively, and two migration members 93 A and 93C and two migration 
members 93B and 93 D are attached free [ migration ] along with these X-axis linear guides 95 A and 
95B, respectively. The non-illustrated drive coil is attached in the bottom surface part of these four 
migration members 93A-93D, respectively so that X-axis linear guide 95A or 95B may be surrounded 
from the upper part and the side, and the linear motor of the moving coil type which drives each 
migration members 93A-93D in the direction of X by these drive coils, X-axis linear guide 95 A, or 95B 
is constituted, respectively. So, in the following explanation, these migration members 93 A-93D shall be 
called a "X-axis linear motor" for convenience. 

[0070] Among these, two X-axis linear motors 93A and 93B are formed in the both ends of Y-axis linear 
guide 94A prolonged in the direction of Y, and are being fixed to the both ends of Y-axis linear guide 
94B to which remaining two X-axis linear motors 93 C and 93 D are also prolonged in the direction of Y. 
1 set of drive coils for linear motors are being fixed to the Y-axis linear guides 94A and 94B along the 
direction of Y, respectively. Therefore, Y-axis linear guide 94 A is driven in the direction of X along 
with the X-axis linear guides 95A and 95B with the X-axis linear motors 93A and 93B, and Y-axis 
linear guide 94B is driven in the direction of X along with the X-axis linear guides 95 A and 95B with 
the X-axis linear motors 93C and 93D. 

[0071] On the other hand, 1 set of permanent magnets which are not illustrated [ which surround one Y- 
axis linear guide 94A from the upper part and the side ] are prepared in the pars basilaris ossis occipitalis 
of the wafer stage WST1, and the linear motor of the MUBINGU magnet mold which drives the wafer 
stage WST1 in the direction of Y by this permanent magnet and Y-axis linear guide 94A is constituted. 
The linear motor of the MUBINGU magnet mold which similarly drives the wafer stage WST2 in the 
direction of Y by 1 set of permanent magnets which are not illustrated [ which were prepared in the pars 
basilaris ossis occipitalis of the wafer stage WST2 ] and Y-axis linear guide 94B is constituted. 
[0072] That is, the stage system which carries out independently the two-dimensional drive of the wafer 
stages WST1 and WST2 on XY flat surface with the permanent magnet which is not illustrated [ of the 
pars basilaris ossis occipitalis of the X-axis linear guides 95A and 95B mentioned above, the X-axis 
linear motors 93A-93D, the Y-axis linear guides 94A and 94B, and the wafer stages WST1 and WST2 ] 
consists of these examples. These wafer stages WST1 and WST2 are controlled by the stage control unit 
38 through stage drive-system 81 W of drawing 5 . Actuation of the stage control unit 38 is controlled by 
the main control unit 90. 

[0073] In addition, it is also possible to make the wafer stage WST1 generate very small yawing by 
changing a little the balance of the thrust of the X-axis linear motors 93A and 93B of the pair prepared in 
the both ends of Y-axis linear guide 94A, or to remove. Similarly, by changing the balance of the thrust 
of the X-axis linear motors 93C and 93D of a pair a little, the wafer stage WST2 can be made to be able 
to generate very small yawing, or it can also remove on it. On these wafer stages WST [ WST1 and ] 2, 
wafers Wl and W2 are being fixed by vacuum adsorption etc. through the non-illustrated wafer holder, 
respectively. The minute drive of the wafer holder is carried out by the non-illustrated Z-theta drive in a 
Z direction and the direction (surrounding hand of cut of the Z-axis) of theta. 

[0074] Moreover, the side faces of the direction of -X of the wafer stage WST1 and the direction of +Y 
are the reflectors 84X and 84Y (refer to drawing 6 ) where mirror plane finishing was made, and the side 
faces of the direction of +X of the wafer stage WST2 and the direction of +Y are the reflectors 85X and 
85Y where mirror plane finishing was made similarly. These reflectors support the migration mirror and 
it is projected on the measurement beam 92X2 which consists of a laser beam, 92X5, and 92Y1-92Y 
from each laser interferometer which constitutes the interferometer systems later mentioned to these 
reflectors. By receiving the reflected light with each laser interferometer, the variation rate from the 
datum level (generally a reference mirror is arranged on a projection optics side face or the side face of 
alignment optical system, and let that be datum level) of each reflector is measured. By this The two- 
dimensional location of the wafer stages WST1 and WST2 is measured, respectively. In addition, the 
interferometer structure of a system is explained in full detail behind. 

[0075] In drawing 5 , it consists of two or more lens element which has the common optical axis of a Z 
direction as projection optics PL 1, and the contraction scale factor predetermined by the both-sides tele 
cent rucksack, for example, the dioptric system which has 1/5, is used. In addition, reflective refractive 
media and a reflective system may be used as projection optics PL 1 . The alignment systems 88A and 
88B of the off-axis (off- axis) method which had the same function in the both sides of the direction of X 
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of this projection optics PL 1 mutually as shown in drawing 5 are installed in the location which only the 
same distance separated from the optical axis AX1 (it is in agreement with the core of the projection 
image of a reticle pattern) of projection optics PL 1 , respectively. These alignment systems 88 A and 88B 
have three kinds of alignment sensors (the LSA (Laser StepAlignment) system which uses a slit-like 
laser beam and the FIA (Field Image Alignment) system of an image-processing method, for example, 
the LIA (Laser InterferometricAlignment) system which detects the diffracted light of two heterodyne 
beams), and can perform location measurement of the two-dimensional direction (the direction of X, and 
the direction of Y) of the reference mark on a reference mark plate, and the alignment mark on a wafer. 
In this example, these three kinds of alignment sensors are properly used according to the purpose 
suitably, and the so-called search alignment which detects the location of the single dimension mark of 
three points on a wafer, and performs outline location measurement of a wafer, fine alignment which 
performs exact location measurement of each shot field on a wafer are performed. 
[0076] In this case, one alignment system 88A is used for location measurement of the alignment mark 
on the wafer Wl held on the wafer stage WST1 etc. Moreover, alignment system 88B of another side is 
used for location measurement of the alignment mark on the wafer W2 held on the wafer stage WST2 
etc. It is supplied to the alignment control unit 80, with the alignment control unit 80, the detecting 
signal from each alignment sensor which constitutes these alignment systems 88 A and 88B carries out 
A/D (analog to digital) conversion of the supplied detecting signal, carries out data processing of the 
digitized wave signal, and detects a mark location. This detection result is sent to a main control unit 90, 
and the location amendment information at the time of exposure etc. is outputted from a main control 
unit 90 to the stage control unit 38 according to that detection result. 

[0077] Moreover, although the illustration abbreviation was carried out, the automatic focus / auto 
leveling measuring machine style (henceforth a ,f AF/AL system") for detecting the amount of defocusing 
from the best focus location of the exposure side of a wafer Wl (or W2) are prepared in each of 
projection optics PL 1 and the alignment systems 88A and 88B. Among this, the so-called multipoint AF 
system of an oblique incidence method is used as an AF/AL system of projection optics PL 1. And the 
same AF/AL system also as the alignment systems 88A and 88B is prepared. That is, in this example, it 
has composition which can irradiate a detection beam also by the AF/AL system used at the time of an 
alignment sequence to the almost same measurement field as AF/AL system used for detection of the 
amount of defocusing at the time of exposure. For this reason, location measurement of an alignment 
mark can be performed with high precision in a focus precision comparable as the time of exposure also 
at the time of the alignment sequence which used the alignment systems 88A and 88B. If it puts in 
another way, the offset (error) by the posture of a stage will not occur between the times of exposure and 
alignment. 

[0078] Next, a reticle drive is explained with reference to drawing 5 and drawing 6 . This reticle drive 
held the reticle Rl for the reticle base board 79 top, and is equipped with the linear motor which is not 
illustrated [ which holds a reticle R2 along the same migration side, and drives the movable reticle stages 
RST2 and these reticle stages RST1 and RST2 in the two-dimensional direction with the reticle stage 
RST1 movable in the two-dimensional direction of XY flat surface ], and the reticle interferometer 
systems which manage the location of these reticle stages RST1 and RST2. 

[0079] As shown in drawing 6 , it is installed in the scanning direction (the direction of Y) by the serial, 
and surfacing support is carried out on the reticle base board 79 through non-illustrated pneumatic 
bearing, and if this is explained further in full detail, these reticle stages RST1 and RST2 are constituted 
so that minute rotation of the minute drive of the direction of X and the direction of theta and the scan 
drive of the direction of Y may be made by reticle stage drive 81R (refer to drawing 5 ). In addition, 
although reticle stage drive 8 1R makes the driving source the same linear motor as the stage equipment 
for wafers, drawing 5 shows it as a mere block from from [ after / expedient / explaining ]. For this 
reason, in case the reticles Rl and R2 on reticle stages RST [ RST1 and ] 2 are double exposure, it is 
used alternatively, and it has wafers Wl and W2 and composition which can carry out a synchronous 
scan also about which reticles Rl and R2. 

[0080] On these reticle stages RST [ RST1 and ] 2 + The migration mirrors 82A and 82B which change 
from the same materials (for example, ceramics etc.) as reticle stages RST1 and RST2 to the side face of 
the direction of X are installed in the direction of Y, respectively. It turns to the reflector of the direction 
of +X of these migration mirrors 82 A and 82B. A laser interferometer The measurement beam 91X1 to 
91X5 which consists of a laser beam is irradiated from 83X1 to 83X5. (It is only hereafter called a 
"interferometer") In the interferometer 83X1 to 83X5, the location of the direction of X of reticle stages 
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RST1 and RST2 is measured by receiving the reflected light and measuring the relative displacement 
over a predetermined datum plane. Here, the measurement beam 91X3 from an interferometer 83X3 has 
two measurement beams left in the direction of Y which can carry out displacement measurement 
independently actual, respectively, and can measure the location and the amount of yawing (surrounding 
angle of rotation of the Z-axis) of the direction of X of reticle stages RST1 and RST2 from these two 
measurement values. 

[0081] In this example, spacing of the direction of Y of the measurement beam 91X1 to 91X5 is set up 
shorter than the width of face of the direction of Y of the migration mirrors 82 A and 82B, and which 
measurement beam 91X1 to 91X5 is always irradiated by the migration mirrors 82 A and 82B by this. 
Moreover, two measurement beams (for example, 91X1, 91X2) which adjoin at a certain time come to 
be irradiated by the same migration mirror (for example, 82B) at coincidence, and the interferometer 
83X1 which corresponds this condition, and 83X2 can consider that the measurement range overlaps 
partially. By this, the measurement value of an interferometer 83X1 to 83X4 can be delivered to the 
measurement value of an interferometer 83X2 to 83X5 with high precision one by one like the after- 
mentioned. The measurement value of an interferometer 83X1 to 83X5 is supplied to the stage control 
device 38 of drawing 5 , and in order that the stage control device 38 may amend a synchronization error 
with the wafer stages WST1 and WST2 based on these measurement values, the roll control of reticle 
stages RST1 and RST2 and position control of the direction of X are performed through reticle stage 
drive 8 1R. 

[0082] On the other hand, in drawing 6 , the cube corner reflectors 89A and 89B as a migration mirror of 
a pair are installed in the edge of the direction of -Y along the scanning direction of the 1 st reticle stage 
RST1 . And from the interferometer (un-illustrating) of the double pass method of a pair, the 
measurement beam (it represents with one measurement beam at drawing 6 ) 91 Yl which consists of 
two laser beams, respectively, and 91 Y2 are irradiated to these cube corner reflectors 89A and 89B, and 
the relative displacement of the direction of Y of a reticle stage RST1 is measured to a predetermined 
datum plane by the interferometer of the pair which is not illustrated [ the ]. Moreover, the cube corner 
reflectors 89C and 89D of a pair are installed also in the edge of the direction of +Y of the 2nd reticle 
stage RST2. The measurement beam 91Y3 and 91 Y4 (it consists of two laser beams in fact, 
respectively) are irradiated to these cube corner reflectors 89C and 89D from the interferometer 83Y3 of 
the double pass method of a pair, and 83 Y4. The variation rate of the direction of Y of a reticle stage 
RST2 is measured by an interferometer 83Y3 and 83Y4, respectively. 

[0083] The measurement value of the interferometer of these double pass methods is also supplied to the 
stage control device 38 of drawing 5 , and the location of the direction of Y of reticle stages RST1 and 
RST2 is controlled based on the measurement value. That is, the interferometer systems for reticle stages 
are constituted from this example by the interferometer 83X1 to 83X5 which has the measurement beam 
91X1 to 91X5, and the measurement beam 91Y1, 91Y2 and the measurement beam 91 Y3 and the 
interferometer of two pairs of double pass methods which have 91 Y4. In addition, an interferometer 
83X1 to 83X5 is expressed by drawing 5 by the interferometer 83, and the migration mirrors 82A and 
82B and the measurement beam 91X1 to 91X5 are expressed by drawing 5 by the migration mirror 82 
and measurement beam 9 IX, respectively. 

[0084] Next, the interferometer systems which manage the location of the wafer stages WST1 and 
WST2 are explained with reference to drawing 5 - drawing 7 . As shown in drawing 5 - drawin g 7 , in 
accordance with the shaft parallel to the X-axis, the measurement beam 92X2 which consists of an 
interferometer 87X2 from the laser beam of three shafts is irradiated by reflector 84X of the side face of 
the direction of -X of the wafer stage WST1 through the core (optical axis AX1) of the projection image 
of projection optics PL 1, and each detection core of the alignment systems 88A and 88B. Similarly, the 
measurement beam 92X5 which consists of a laser beam of three shafts is irradiated by reflector 85X of 
the side face of the direction of +X of the wafer stage WST2 from the interferometer 87X5. In an 
interferometer 87X2 and 87X5, the relative displacement to the direction of X from the criteria location 
of each reflector is measured by receiving those reflected lights. 

[0085] As shown in drawing 6 , in this case, the measurement beam 92X2 and 92X5 Since it is the laser 
beam of three shafts which can perform displacement measurement mutually-independent, respectively, 
the corresponding interferometer 87X2 and 87X5 Tilt angle (surrounding angle of rotation of Y-axis) 
measurement of each stage and measurement of a yawing angle (angle of rotation of the circumference 
of the Z-axis) can be carried out besides measuring the location of the direction of X of the wafer stages 
WST1 and WST2, respectively. In this case, although Z and the leveling stages LSI and LS2 for 
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performing the drive of the minute drive to the Z direction of wafers Wl and W2 and a tilt angle and the 
surrounding rotation drive of the Z-axis, respectively are established in the wafer stages WST1 and 
WST2 of this example as shown in drawing 6 , Z and the leveling stages LS 1 and LS2 are in a part lower 
than Reflectors 84X and 85X in fact. Therefore, the monitor of all the amounts of drives in the case of 
tilt angle control of wafers Wl and W2 and yawing angle control can be carried out by these 
interferometers 87X2 and 87X5. 

[0086] In addition, the measurement beam 92X2 of the X-axis and 92X5 are always irradiated by the 
reflectors 84X and 85X of the wafer stages WST1 and WST2 throughout the successive range of the 
wafer stages WST1 and WST2. Therefore, in any [ at the time of the exposure which used projection 
optics PL 1, or use of the alignment systems 88 A and 88B etc. ] case, about the direction of X, the 
location of the direction of X of the wafer stages WST1 and WST2 is managed based on the 
measurement beam 92X2 and the measurement value which used 92X5. 

[0087] Moreover, as shown in drawing 6 and drawing 7 , the side face of the direction of +Y of the 
wafer stages WST1 and WST2 is processed on the reflectors 84Y and 85Y as a migration mirror, and the 
measurement beam 92Y3 parallel to a Y-axis is irradiated by Reflectors 84Y and 85Y from the 
interferometer 87Y3 through the optical axis AX1 of projection optics PL 1. Moreover, the measurement 
beam 92Y1 parallel to a Y-axis, the interferometer 87Y1 which has 92Y5, respectively, and 87Y5 are 
prepared through each detection core of the alignment systems 88A and 88B. In this example, the 
measurement value of the interferometer 87Y3 with the measurement beam 92Y3 is used for location 
measurement of the direction of Y of the wafer stages WST1 and WST2 at the time of the exposure 
using projection optics PL 1, and an interferometer 87Y1 or the measurement value of 87Y5 is used for 
location measurement of the wafer stage WST1 at the time of use of alignment system 88A or 88B, or 
the direction of Y of WST2, respectively. 

[0088] Therefore, the measurement beam of the interferometer 87Y1 of a Y-axis, 87Y3, and 87Y5 may 
separate according to each service condition from the reflectors 84 Y and 85 Y of the wafer stages WST1 
and WST2. Therefore, in this example, the interferometer 87Y2 which has the measurement beam 92Y2 
parallel to a Y-axis between an interferometer 87X1 and 87Y3 is formed. He is trying for the 
measurement beam from at least one interferometer to always be irradiated by the reflectors 84Y and 
85Y of the wafer stages WST1 and WST2 between an interferometer 87Y3 and 87Y5 by forming the 
interferometer 87Y4 with the measurement beam 92Y4 parallel to a Y-axis. For this reason, if width of 
face of the direction of X of the reflectors 84Y and 85Y as a migration mirror is set to DX1, the 
measurement beam 92Y1, 92 Y2, --, the spacing DX 2 of the direction of X of 92 Y5 will be set up more 
narrowly than width of face DX 1 . Consequently, since the case where two measurement beams 
adjoined in the measurement beam 92Y1 to 92 Y5 are irradiated by coincidence on reflector 84Y and 
85Y surely arises (it has the measurement range which overlaps partially), the measurement value is 
delivered to the 2nd interferometer from the 1st interferometer in that condition like the after^mentioned. 
Also in the direction of Y, as for the wafer stages WST1 and WST2, positioning is performed with high 
precision with high repeatability by this. 

[0089] In addition, since the measurement beam 92Y1 for location measurement of the direction of Y, 
92Y3, and 92Y5 consist of a biaxial laser beam which can separate to a Z direction, respectively and can 
perform location measurement independently, the corresponding interferometer 87Y1, 87Y3, and 87Y5 
can also perform measurement of the surrounding tilt angle (tilt angle) of the X-axis besides the location 
of the direction of Y of the reflectors 84Y and 85 Y for measurement, respectively. The interferometer 
systems which manage the two-dimensional coordinate location of the wafer stages WST1 and WST2 
are constituted from this example by a total of seven interferometers of an interferometer 87X2, 87X5, 
and 87Y1 to 87Y5. In this example, while one side of the wafer stages WST1 and WST2 is performing 
the exposure sequence, another side performs wafer exchange and a wafer alignment sequence, so that it 
may mention later, but based on the measurement value of each interferometer, the stage control device 
38 is performing the location of the wafer stages WST1 and WST2, and speed control so that there may 
be no mechanical interference of both stages in this case. 

[0090] Next, the illumination system and control system of this example are explained based on drawin g 
5 . KrF and ArF which are the exposure light source in drawing 5 , or F2 etc. — after the exposure light 
which consists of pulse laser light injected from the light source section 40 which consists of an excimer 
laser and extinction systems (extinction plate etc.) penetrates a shutter 42, a mirror 44 deviates, it is 
orthopedically operated by the suitable beam diameter with the beam expanders 46 and 48, and 
incidence of it is carried out to the 1st fly eye lens 50. Incidence of the exposure light injected from this 
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1st fly eye lens 50 is carried out to the 2nd fly eye lens 58 through a lens 52, the oscillating mirror 54, 
and a lens 56. The exposure light injected from this 2nd fly eye lens 58 The fixed blind 62 installed in 
the reticle Rl (or R2) and the location [****] is reached through a lens 60. After the cross-section 
configuration is specified in a predetermined configuration here, the movable blind 64 arranged in the 
location slightly defocused from the conjugation side with a reticle is passed. The rectangle slit-like 
lighting field IA (refer to drawing 6 ) is illuminated as a light of uniform illuminance distribution 
through relay lenses 66 and 68 the predetermined configuration on a reticle Rl, and here. 
[0091] Next, the control system of this example consists of the light exposure control devices 70 and 
stage control-device 38 grades under jurisdiction of this main control unit 90 centering on the main 
control unit 90 which controls the whole equipment in control. For example, in exposing the pattern of a 
reticle Rl to a wafer Wl, direct the light exposure control device 70 to the shutter driving gear 72, it 
makes the shutter mechanical component 74 drive, before a synchronous scan with a reticle Rl and a 
wafer Wl is started, and opens a shutter 42. 

[0092] Then, according to directions of a main control unit 90, a synchronous scan (scan control) with a 
reticle Rl, a wafer Wl RST1, i.e., a reticle stage, and the wafer stage WST1 is started by the stage 
control device 38. This synchronous scan is performed by controlling stage drive-system 81 W and 
reticle stage drive 81R by the stage control device 38, carrying out the monitor of the measurement value 
of the measurement beam 92 Y3 of the interferometer systems for wafer stages mentioned above, 92X2 
and the measurement beam 91 Yl of the interferometer systems for reticle stages, 91 Y2, and 91X3. 
[0093] And when the uniform drive of both the stages RST1 and WST1 is carried out by making a 
projection scale- factor ratio into a velocity ratio within a predetermined synchronization error, 
respectively, it directs to the laser control unit 76, and pulse luminescence is made to start in the light 
exposure control unit 70. By this, the lighting field IA (refer to drawing 6 ) of the rectangle of a reticle 
Rl is illuminated by exposure light, the image of the pattern in the lighting field IA is reduced by 
projection optics PL 1 by 1/5 time, and projection exposure is carried out on the wafer Wl with which 
the photoresist was applied to the front face. Here, compared with the pattern space on a reticle Rl , the 
width of face of the scanning direction of the lighting field IA is narrow, it is carrying out the 
synchronous scan of a reticle Rl and the wafer Wl, and the sequential imprint of the image of the whole 
surface of a pattern space is carried out to the shot field on a wafer so that clearly also from drawing 6 . 
In the case of this exposure, the light exposure control unit 70 is directing to the mirror driving gear 78 
and making the oscillating mirror 54 drive, and reduces the illuminance unevenness by the interference 
fringe generated in two fly eye lenses 50 and 58. 

[0094] moreover , synchronizing with the scan with a reticle Rl and a wafer Wl , drive control of the 
movable blind 64 be carry out by the blind control device 39 , and such synchronous operation of a 
series of be manage by the stage control device 38 so that the exposure light which passed through the 
exterior (exterior of a protection from light band ) of the pattern space on a reticle Rl may not leak near 
the edge section of each shot field on a wafer Wl during scan exposure . Furthermore, in a main control 
unit 90, when, amending the run-up starting position of the reticle stage and wafer stage which perform a 
synchronous scan at the time of scan exposure etc. for example, the correction value of a stage location 
is directed to the stage control device 38 which carries out migration control of each stage. 
[0095] Next, two or more interferometers with which the measurement range overlaps partially the 
reticle stages RST1 and RST2 and the wafer stages WST1 and WST2 of this example as mentioned 
above, respectively are arranged, and it is constituted so that sequential delivery of the measurement 
value of an interferometer may be carried out. Below, the wafer stage WST2 of drawing 7 , the 
interferometer 87Y3 of two Y-axes, and 87Y4 are taken for an example, and it explains with reference to 
drawing 7 - drawing 10 per delivery actuation of the measurement value of an interferometer, i.e., 
presetting actuation of the measurement value of an interferometer. 

[0096] First, if the wafer stage WST2 in the location of drawing 7 moves in the direction of -X, the 
measurement beam 92Y4 will not carry out incidence to reflector 85Y as a migration mirror of the wafer 
stage WST2 in the middle of this migration. On the contrary, if the wafer stage WST2 moves in the 
direction of +X, the measurement beam 92 Y3 will not carry out incidence to reflector 85 Y in the middle 
of this migration. Then, it is necessary to measure the Y coordinate of the wafer stage WST2 in the 
condition that a measurement value is delivered with high precision, it uses any [ an interferometer 87Y4 
and ] of 87Y3 they are, and there is repeatability between an interferometer 87Y4 and an interferometer 
87Y3. For this reason, the following works are carried out in this example. 

[0097] Drawing 8 (a) is the top view showing the wafer stage WST2 of drawing 7 , in this drawing 8 (a), 
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the variation rate of the direction of X of the wafer stage WST2 is measured by the interferometer 87X5 
of the X-axis, and the variation rate of the direction of Y of the wafer stage WST2 is measured by two 
interferometers 87Y3 and 87Y4. The spacing DX 2 of an interferometer 87Y3, the measurement beam 
92 Y3 of 87Y4, and the direction of X of 92Y4 is narrower than the width of face DX 1 of the direction 
of X of reflector 85Y of the wafer stage WST2. 

[0098] Here, the interferometer 87Y4 of this example and 87Y3 are the laser interferometers of a 
heterodyne-interferometry method, respectively, and 2 frequency oscillation laser (for example, helium- 
Ne laser light source with a wavelength [ of a Zeeman effect mold ] of 633nm) which is not illustrated 
[ common as the light source of a measurement beam ] is used. From this 2 frequency oscillation laser, 
the polarization direction intersects perpendicularly mutually, and the 1st and 2nd flux of lights which 
have predetermined delta-frequency deltaf (for example, about 2MHz) are injected by the same axle as a 
heterodyne beam. First, in this heterodyne beam, the reference sign SR of frequency deltaf is generated 
by carrying out photo electric conversion, and this reference sign SR is supplied [ interference light / 1 / / 
which branched about ten and was mixed with the analyzer ] to an interferometer 87Y4 and each phase 
comparator 26 (refer to drawing 9 ) in 87 Y3. 

[0099] Moreover, the 1st [ which was obtained by branching about 1/10 in the above-mentioned 
heterodyne beam, respectively ] and 2nd heterodyne beams are supplied to an interferometer 87Y3 and 
87Y4, an interferometer 87Y4 uses as the measurement beam 92Y4 one side of the 2 flux of lights the 
flux of lights and the polarization direction of the 2nd heterodyne beam cross at right angles, and a 
reference beam is reflected in a non-illustrated reference mirror by making another side into a reference 
beam (un-illustrating). The interference light which mixed the reflected reference beam and the 
measurement beam 92Y4 reflected by reflector 85Y with the analyzer by carrying out photo electric 
conversion and by frequency deltaf And the measurement signal S2 from which a phase changes is 
generated, the phase comparator 26 of drawing 9 is supplied, and in a phase comparator 26, the phase 
contrast phi 2 of the above-mentioned reference sign SR and a measurement signal S2 is detected with 
predetermined resolution (for example, 2pi/100 (rad)), and is supplied to an integrator 27. 
[0100] under the present circumstances, when reflector 85Y moves only lambda/m (this example — like - 

- a single pass method — m= 2 — on the other hand — a double pass method — m= 4) in the direction of Y 
using one or more integers m, it having been alike and having used the measurement beam 92Y3 and 
wavelength of 92Y4 as lambda, that phase contrast phi 2 does 2pi (rad) change of. Moreover, it is 
0<=phi2<2pi, and with the integrator 27 of drawing 9 , the range of phase contrast phi 2 adds 1 to the 
predetermined integer (it is equivalent to order of interference) N2, in case phase contrast phi 2 crosses 
2pi in the direction of +, and in case phase contrast phi 2 crosses 0 in the direction of -, it subtracts 1 
from the integer N2. And an integrator 27 sends during measurement the measurement value P2 which 
multiplied {Nl+phi2/(2pi)} by lambda/m to the stage control unit 38 as an absolute location of the 
direction of Y of the wafer stage WST2. 

[0101] The integer Nl fluctuated whenever similarly the phase contrast phi 1 of the measurement signal 
S 1 obtained from the measurement beam 92 Y3 and the above-mentioned reference sign SR and this 
phase contrast phi 1 cross 2pi or 0 also in an interferometer 87 Y3, and the measurement value PI 
computed from lambda/m are sent to the stage control unit 38. That is, an interferometer 87Y3 and 87Y4 
are measuring absolutely the location of the direction of Y of the wafer stage WST2 as a location within 
the width of face of lambda/m, respectively. 

[0102] And since the interferometer 87X5 of the X-axis of this example is equipped with two laser 
beams left in the direction of Y as shown in drawing 6 , it can measure the angle of rotation thetaW2 of 
the wafer stage WST2 from the difference of the measurement value of the X coordinate of reflector 
85X by these two laser beams. By then, the "initial state" which made the wafer stage WST2 stand it still 
so that the angle of rotation thetaW2 may be beforehand set to 0 in the state of drawing 8 (a) While 
resetting an interferometer 87Y4 and the integers N2 and Nl in 87Y3 to 0, the measurement values 
(initial value) P20 and P10 which multiply the phase contrast phi2 and phil measured by {l-/(2pi)} 
(lambda/m), and are obtained are incorporated to the stage control unit 38. 

[0103] and - a stage - a control unit - 38 - **** - an interferometer - 87 - Y - four - 87 - Y - 
three — a measurement value — offset — respectively - P — 20 - P — ten — ****** — next — an 
interferometer — 87 — Y — four — 87 — Y — three — from — supplying — having — a measurement value 

- P — two — P - one — the — offset (- P20, -P10) — having added — a value — an interferometer — 87 — 
Y — four — 87 — Y — three — being actual — a measurement value — P — two — 1 — P — one — ' — ** — 
carrying out . That is, this measurement value P2 ! and P 1 ' will express correctly the amount of 
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displacement to the direction of Y of the wafer stage WST2 from the above-mentioned initial state. The 
initial value (P20, P10) of the measurement value is memorized. 

[0104] Now, in drawing 8 (a), the wafer stage WST2 moves in the direction of -X further, and 
presupposes that the location shown in drawing 8 (b) was arrived at. In drawing 8 (b), the measurement 
beam 92Y4 of an interferometer 87Y4 has separated from reflector 85Y as a migration mirror. In this 
condition, the Y coordinate of the wafer stage WST2 shall be measured by the interferometer 87Y3. 
When the wafer stage WST2 begins migration in the direction of +X toward the location again shown in 
drawing 8 (a) from this condition and reflector 85Y enters in the exposure range of the measurement 
beam 92Y4 of an interferometer 87Y4 (measuring range), it is the following, and the measurement value 
of an interferometer 87Y4 is made and set up (presetting). 

[0105] First, the angle of rotation thetaW2 (it is a minute amount (rad) near about 0) of the wafer stage 
WST2 is measured by the measurement beam 92X5 (two laser beams) of the interferometer 87X5 of the 
X-axis. In this condition, the measurement value PI of the Y coordinate by the interferometer 87Y3 
using the measurement beam 92 Y3 is calculated in drawing 8 (a). However, this measurement value PI 
is a direct measurement value before performing offset amendment. And, for example in the stage 
control unit 38, the order of interference N2 (N2 is an integer) of an interferometer 87Y4 and fraction 
epsilon2/(2pi) estimate are calculated from the measurement value PI . This fraction epsilon 2 is a value 
corresponding to above phi 2. 

[0106] That is, the operation part in the stage control device 38 computes estimate P2' of the 
measurement value P2 before offset amendment of an interferometer 87Y4 as follows from the 
difference (=P20-P10) of the initial value of the measurement beam 92Y3, the spacing DX 2 of 92 Y4, 
the measurement value thetaW2 of the angle of rotation of the wafer stage WST2, the measurement 
value PI of an interferometer 87 Y3 and an interferometer 87 Y4, and the measurement value of 87Y3. 
P2'=Pl+DX2andthetaW2+ (P20-P10) 

[0107] For example, when the measurement precision of the measurement value thetaW2 of an angle of 
rotation is high, this estimate P2 1 may be preset as it is as a value of the current measurement value P2 of 
an interferometer 87Y4. However, since the measurement error of a certain extent may be included in 
the measurement value thetaW2, as for the operation part, an interferometer 87Y4 decomposes the 
assignment value P2 1 into a part for a part for an integer, and a fraction using a location being 
measurable absolutely per width-of-face lambda/m. Therefore, the remaining value twice the N of die- 
length lambda/m becomes fraction epsilon2/(2pi) in estimate P2 f of the measurement value of an 
interferometer 87 Y4. That is, the stage control unit 38 computes an integer N2 and a fraction epsilon 2 
as follows (presumption). 
[0108] 

N2=g {P2V(lambda/m)} (1) 

epsilon2= {P27(lambda/m)-N2} (2pi) (2) 

Here, g {X} is a function which gives the maximum integer which does not exceed X. In the stage 
control unit 38, the estimate (N2, epsilon2) of the order of interference obtained from a measurement 
value PI and a fraction and the preset value of the integer (degree) N2 of the phase contrast (absolute 
phase) phi 2 actually measured with an interferometer 87Y4 to the interferometer 87Y4 are determined 
so that it may explain in full detail behind. 

[0109] As drawing 9 shows some stage control units 38 of this example, and some interferometers 87Y4 
and shows them to drawing 9 , as for the interferometer 87Y4, it has the phase comparator 26 into which 
the reference sign SR outputted from the laser light source and a measurement signal S2 (photo-electric- 
conversion signal of the interference light of a measurement beam and a reference beam) are inputted. A 
phase comparator 26 detects the phase contrast phi 2 of a reference sign SR and a measurement signal 
S2, and the detected phase contrast phi 2 is outputted also to the computation equipment 28 in the stage 
control unit 38 while it is outputted to an integrator 27. In addition, other interferometers are equipped 
with the phase comparator 26 and the integrator 27, respectively. 

[0110] An integrator 27 integrates an integer N2 from change of the phase contrast phi 2 as mentioned 
above at the time of measurement, and is outputting the measurement value P2 which multiplies 
{N2+phi2/(2pi)} by (lambda/m), and is obtained to the stage control unit 38 as information which shows 
the movement magnitude of a migration mirror (this example reflector 85Y). However, when delivering 
a measurement value like now, computation equipment 28 compares the phase contrast phi 2 inputted 
from the phase comparator 26, and the estimate epsilon 2 of the fraction inputted from the above- 
mentioned operation part. Since the integer N2 which shows the presumed order of interference may 
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have shifted in **1 when the estimate epsilon 2 of the presumed phase contrast is close to 0 (zero) or 
2pi, this comparison is a thing of that verification to perform for accumulating. Actuation of this 
comparison is explained referring to drawing 10 . For convenience, estimate of N2 is made into Degree 
N in drawing 10 . 

[0111] Drawing 10 (a) In - (c), an axis of abscissa expresses the phase contrast of a reference sign and a 
measurement signal, and is illustrating the phase contrast of the range of order-of- interference k=N -1, 
k=N, and k=N +1 especially. 2pi change of phase contrast is done within one degree. Drawing 10 (a) 
shows the case where the absolute value of a difference with the estimate epsilon 2 of the actual phase 
contrast phi 2 and phase contrast is smaller than pi (|phi2-epsilon2|<pi). In this case, since the actual 
phase contrast phi 2 is in Degree N as illustration, order of interference is N as estimate, and is taken as 
preset value N — N of a degree. Drawing 10 (b) shows the case where the value which subtracted the 
estimate epsilon 2 of a phase from the actual phase contrast phi 2 is larger than pi (phi2-epsilon2>pi). In 
this case, since the actual phase contrast phi 2 is in a degree N-l as illustration, preset value N' is set to 
N -N-l . Moreover, drawing 10 (c) shows the case where the value which subtracted the estimate epsilon 
2 of a phase from the actual phase contrast phi 2 is smaller than -pi (phi2-epsilon2<-pi). In this case, 
since the actual phase contrast phi 2 is in a degree N+l as illustration, it is referred to as N — N+l. 
[0112] With computation equipment 28, preset value N f for which it asked as mentioned above is 
outputted as a preset value RE over the integrator 27 of drawing 9 . In an integrator 27, a preset value 
RE (namely, N') is set up as a preset value of an integer N2, the measurement value P2 of Y coordinate 
is computed as follows from the phase contrast phi 2 from a phase comparator 26, and integer N ! , the 
stage control unit 38 is supplied, and the rest performs the usual measurement actuation. 
P2=(lambda/m) andN'+ (lambda/m) (phi2/2pi) (3) 

While meaning returning to the original value substantially, it means that the measurement value of an 
interferometer 87Y3 receives in an interferometer 87Y4 correctly, and the measurement value P2 of an 
interferometer 87Y4 had been passed by this. 

[01 13] In case the reflected light from a mirror plane sets a preset value as the 1st interferometer which 
came to be obtained again by this example as mentioned above The measured value computed from the 
measured value of other 2nd interferometer is used as estimate for determining the order of interference 
(Nl or N2) of the 1st interferometer. He is trying to determine the preset value of the order of 
interference (N 1 or N2) of the 1 st interferometer, as a result the preset value of the measurement value 
of an interferometer based on the presumed order of interference and the phase contrast (absolute phase) 
phi measured with the 1st interferometer. In this case, since the measurement beam has once separated 
from the mirror plane, order of interference N2 or Nl is unknown, but since order of interference is 
calculated by count from the measured value of other interferometers, the preset value of that 
interferometer can be set up in the precision of that interferometer proper. 

[0114] In addition, the time of equipment starting, and when a measurement error needs to mix in all 
measured value by a certain cause and the measurement value of all interferometers needs to be reset, a 
degree N 2= 0 is sent to computation equipment 28, and it is necessary to make it set the output (preset 
value) RE (= 0) of computation equipment 28 as an integrator 27 similarly in drawing 9 . In this case, 
only the value corresponding to phase contrast (absolute phase) phi 2 will be set as an integrator 27 
(interferometer 87Y4) despite a join office. The initial value of an interferometer 87Y3 turns into a value 
corresponding to phase contrast phi 1 similarly. 

[01 15] Moreover, you may carry out as [ feed / if needed / to computation equipment 18 / the output P2 
of an integrator 27 ]. In this case, even the amount of displacement of a wafer stage after resetting, until 
a reset value is set as an integrator 27 from computation equipment 28 in an integrator 27 can be 
included, and it can be set as an integrator 27 as a preset value. In this case, when light-receiving of the 
reflected light from a wafer stage is attained, it can take into consideration and depend to the amount of 
displacement of a wafer stage until a preset value RE2 is set as an integrator 27 from from, and precise 
initial value can be set up. 

[0116] Moreover, in this example, in case the wafer stage WST2 moves, any or one measurement beam 
needs to be irradiated by side-face 85Y of the wafer stage WST2 among the measurement beams from 
an interferometer 87Y3 to 87 Y5. Therefore, in this example, the interferometer is arranged so that 
spacing between each measurement beam (for example, the measurement beam 92 Y3 shown in drawing 
8 , spacing of 92 Y4 (DX) 2) may become shorter than the width of face DX 1 of the direction of X of the 
wafer stage WST2. 

[0117] Moreover, also in the interferometer 83X1 to 83X5 for performing location measurement of the 
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reticle stages RST1 and RST2 of drawing 6 , an initial value (preset value) setup of an interferometer is 
performed similarly, and delivery of a measurement value is performed based on this. Next, in the 
projection aligner of this example, the 1st and 2nd carrier system for which a wafer is exchanged among 
the wafer stages WST1 and WST2, respectively is formed. 

[0118] As are shown in drawing 1 1 , and the 1st carrier system is later mentioned between the wafer 
stages WST1 in a left-hand side wafer loading location, it performs wafer exchange. 1st loading guide 
96A to which this 1st carrier system extends in Y shaft orientations, The 1st and 2nd sliders 97A and 
97C which move along with this loading guide 96A, The 1 st wafer loader constituted including load arm 
98C attached in unload arm 98 A attached in 1 st slider 97A, and 2nd slider 97C, It consists of the 1 st pin 
center,large rise 99 which consists of three vertical-movement members prepared on the wafer stage 
WST1. 

[01 19] Actuation of the wafer exchange by this 1st carrier system is explained briefly. Here, as shown in 
drawing 1 1 , the case where it is exchanged in wafer WT on the wafer stage WST1 in a left-hand side 
wafer loading location and the wafer Wl conveyed by the 1st wafer loader is explained. First, in a main 
control unit 90, vacuum adsorption of the wafer holder which is not illustrated on the wafer stage WST1 
is turned OFF, and adsorption of wafer Wl ! is canceled. Next, in a main control unit 90, the specified 
quantity rise of the pin center,large rise 99 is carried out through a non-illustrated pin center,large rise 
drive system. Thereby, wafer Wl' is raised to a predetermined location. In this condition, unload arm 
98A is moved just under wafer Wl' through a non-illustrated wafer loader control unit in a main control 
unit 90. After carrying out the downward drive of the pin center,large rise 99 to a predetermined location 
and delivering wafer Wl' to unload arm 98 A in a main control unit 90 in this condition, vacuum 
adsorption of unload arm 98 A is made to start. Next, in a main control unit 90, evacuation of unload arm 
98A and migration initiation of load arm 98C are directed to a wafer loader control unit. Thereby, 
unload arm 98A starts migration in the direction of -Y of drawing 1 1 , and when load arm 98C holding a 
wafer Wl comes above the wafer stage WST1, a wafer Wl is received and passed on the wafer stage 
WST1 by vacuum adsorption of load arm 98C being canceled by the wafer loader control unit, and 
carrying out the rise drive of the pin center,large rise 99 continuously. 

[0120] Moreover, the 2nd carrier system which delivers a wafer between the wafer stages WST2 As 
shown in drawing 1 2 , symmetrically with the 1st carrier system 2nd loading guide 96B, It is constituted 
including load arm 98D attached in unload arm 98B attached in the sliders 97B and 97D which move 
along with this 2nd loading guide 96B, and 3rd slider 97B, and 4th slider 97D. Wafer W2 f exposed next 
is held at load arm 98D. 

[0121] Next, parallel processing by two wafer stages WST1 and WST2 of the projection aligner of this 
example is explained with reference to drawing 1 1 and drawing 1 2 . While exposing through projection 
optics PL 1 to the wafer W2 on the wafer stage WST2, the top view in the condition that exchange of a 
wafer is performed between the wafer stage WST1 and the 1st carrier system as mentioned above in the 
left-hand side loading location is shown in drawing 1 1 . In this case, on the wafer stage WST1, as it 
mentions later succeedingly to wafer exchange, alignment actuation is performed. In addition, in 
drawing 1 1 , position control of the wafer stage WST1 where position control of the wafer stage WST2 
under exposure actuation is performed based on the measurement beam 92X5 of interferometer systems 
and the measurement value of 92 Y3, and wafer exchange and alignment actuation are performed is 
performed based on the measurement beam 92X2 of interferometer systems, and the measurement value 
of 92 Yl . For this reason, in the main control unit 90 of drawing 5 , before directing to the stage control 
unit 38 and carrying out wafer exchange and alignment actuation, initializing (presetting) of the 
measurement value of the interferometer mentioned later is carried out. 

[0122] It continues at wafer exchange and initializing of an interferometer, and search alignment is 
performed. Only in PURIARAIMENTO made during conveyance of a wafer Wl, since the position 
error is large, the search alignment performed after wafer exchange is PURIARAIMENTO again 
performed on the wafer stage WST1 . The location of three search alignment marks (un-illustrating) 
specifically formed on the wafer Wl laid on the stage WST1 is measured using the sensor of the LSA 
system of alignment system 88A of drawing 5 etc., and alignment of the direction of X of a wafer Wl, 
the direction of Y, and the direction of theta is performed based on the measurement result. Actuation of 
each part in the case of this search alignment is controlled by the main control unit 90. 
[0123] Fine alignment which searches for the array of each shot field on a wafer Wl by the EGA (en 
hunger strike global alignment) method here is performed after termination of this search alignment. 
Specifically by interferometer systems (the measurement beam 92X2, 92Y1) Carrying out sequential 
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migration of the wafer stage WST1 based on the shot array data on a design (alignment mark location 
data) managing the location of the wafer stage WST1 The alignment mark location of the predetermined 
shot field on a wafer Wl (sample shot) is measured by the sensor of the FIA system of alignment system 
88A of drawing 5 etc. Based on the design coordinate data of this measurement result and a shot array, 
all shot array data are computed by the statistics operation by the least square method. In addition, 
actuation of each part in the case of the fine alignment of this EGA method is controlled by the main 
control unit 90 of drawing 5 , and the above-mentioned operation is performed by the main control unit 
90. 

[0124] And while wafer exchange and alignment actuation are performed, by the wafer stage WST2 
side, the reticles Rl and R2 of two sheets are used, and double exposure is continuously performed by 
step - and - scanning method at the wafer stage WST1 side, changing exposure conditions. Fine 
alignment by the EGA method is specifically beforehand performed like the wafer Wl side mentioned 
above. After moving the shot field on a wafer W2 to the optical-axis lower part of projection optics PL 1 
one by one based on the shot array data on the wafer W2 obtained as a result, Scan exposure is 
performed by making a scanning direction carry out the synchronous scan of the reticle stage RST1 (or 
RST2) and the wafer stage WST2 of drawing 6 at every exposure of each shot field. The exposure to all 
the shot fields on such a wafer W2 continues also after reticle exchange, and is performed. Scan 
exposure is performed after carrying out specified quantity migration of the reticle stages RST1 and 
RST2 in the direction of +Y after performing sequential-scanning exposure to each shot field of a wafer 
W2 as exposure sequence of concrete double exposure using a reticle R2, and setting a reticle Rl as a 
run-up starting position. Since a reticle R2 differs in exposure conditions or transmission (lighting 
conditions, such as zona-orbicularis lighting and deformation lighting, light exposure, etc.) from a reticle 
Rl at this time, it is necessary to change a monograph affair based on exposure data etc. beforehand. 
Actuation of each part in the double exposure of this wafer W2 is also controlled by the main control 
unit 90. 

[0125] When the direction of the wafer stage ended previously will be in a waiting state and both 
actuation ends the exposure sequence, and the wafer exchange and the alignment sequence which are 
performed in parallel on two wafer stages WST [ WST1 and ] 2 shown in drawing 1 1 mentioned above, 
migration control of the wafer stages WST1 and WST2 is carried out to the location shown in drawing 
12 . And as for the wafer Wl on the wafer stage WST1 where wafer exchange was made by the right- 
hand side loading position, and the alignment sequence ended the wafer W2 on the wafer stage WST2 
which the exposure sequence ended, an exposure sequence is performed under projection optics PL 1 . 
By the right-hand side loading position shown in drawing 12 , the above-mentioned wafer exchange 
actuation and an alignment sequence will be performed like a left-hand side loading position. 
[0126] By this example, improvement in a throughput is aimed at as mentioned above by performing an 
exposure sequence, and wafer exchange and an alignment sequence in parallel to the wafers Wl and W2 
on each wafer stage, moving independently two wafer stages WST1 and WST2 in the two-dimensional 
direction. However, when carrying out concurrent processing of two actuation using two wafer stages, 
the actuation performed on one wafer stage may affect the actuation to which it is carried out on the 
wafer stage of another side as a disturbance factor. Moreover, there is also actuation which does not 
affect the actuation to which actuation performed on one wafer stage is carried out conversely on the 
wafer stage of another side. So, in this example, it divides into the actuation which causes disturbance 
among the actuation which carries out parallel processing, and the actuation not becoming, and timing 
adjustment of each actuation is achieved so that actuation leading to disturbance or actuation leading to 
disturbance may be performed to coincidence. 

[0127] For example, during scan exposure, since the synchronous scan of a wafer Wl and the reticles Rl 
and R2 is carried out at uniform velocity, when not becoming a disturbance factor, it is necessary to 
eliminate the disturbance factor of the from else as much as possible. For this reason, during the scan 
exposure on one wafer stage WST1 , timing adjustment is made so that it may be in a quiescent state in 
the alignment sequence performed with the wafer W2 on the wafer stage WST2 of another side. Namely, 
since measurement in an alignment sequence is performed in the condition of having made the wafer 
stage WST2 standing it still, for scan exposure, it does not cause disturbance but can perform [ be / it / 
under / scan exposure / concurrency ] mark measurement. On the other hand, since it is uniform motion 
during scan exposure also in an alignment sequence, it does not become disturbance but high precision 
measurement can be performed. 

[0128] Moreover, it is possible to be the same at the time of wafer exchange. Since especially vibration 
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produced in case a wafer is delivered to a pin center,large rise from a load arm can cause disturbance, 
according to the time of acceleration and deceleration before and after [ before scan exposure ] coming 
to perform a synchronous scan at uniform velocity (it becomes a disturbance factor), it may be made to 
deliver a wafer. In addition, these timing adjustments are performed by the main control unit 90. 
[0129] Furthermore, in this example, since double exposure is performed using the reticle of two or 
more sheets, the improvement effectiveness of high resolution and DOF (depth of focus) is acquired. 
However, in order that this double exposure method may repeat an exposure process twice [ at least ], in 
using a single wafer stage, the exposure time becomes long and a throughput falls sharply. However, 
while a throughput can improve sharply by using the projection aligner equipped with two sets of the 
wafer stages of this example, the improvement effectiveness of high resolution and the depth of focus 
DOF is acquired. 

[0130] In addition, also when the applicability of this invention is not limited to this and exposed by the 
single exposing method, this invention can be applied suitably. By using two sets of wafer stages, an 
almost double high throughput can be obtained compared with the case where the single exposing 
method is enforced using one wafer stage. In addition, you may make it prepare further the stage for 
measurement for measuring the condition or image formation property of exposure light like the gestalt 
of the 1st operation in the gestalt of this 2nd operation. Moreover, although the wafer stage is driven 
with the combination of a 1 -dimensional motor, you may make it drive two-dimensional by the flat- 
surface motor like the gestalt of the 1st operation in this example. 

[0131] The projection aligner of the gestalt of this operation can perform optical adjustment of the 
projection optics PL (PL1) which consists of two or more lenses, and can manufacture it by carrying out 
comprehensive adjustments (electric adjustment, check of operation, etc.) further while it assembles the 
reticle stage RST (RST1, RST2) which consists of many machine parts, and the wafer stage WST 
(WST1, WST2). In addition, as for manufacture of a projection aligner, it is desirable to carry out in the 
clean room where temperature, an air cleanliness class, etc. were managed. 

[0132] Moreover, although this invention was applied to the projection aligner of step - and - scanning 
method, this invention is not restricted to this, but even if it is a charged-particle line aligner which 
makes the aligner which uses EUV light, such as a projection aligner of a step-and-repeat method, an 
aligner of a pro squeak tee method, or an X-ray, as an exposure beam, and an electron ray (energy line) 
the light source (energy line), it is applicable [ this invention ] with the gestalt of the above-mentioned 
operation, similarly. Moreover, you may use for the test equipment which uses the stage for positioning 
not only an aligner but a wafer etc., or repair equipment. 

[0133] In addition, of course, configurations various in the range which this invention is not limited to 
the gestalt of above-mentioned operation, and does not deviate from the summary of this invention can 
be taken. 
[0134] 

[Effect of the Invention] According to the 1 st stage equipment of this invention, by preparing a movable 
stage, respectively for every function according to individual, and two or more predetermined functional 
groups of every, each movable stage can be made to be able to miniaturize and it can drive at high speed 
and with high precision. Moreover, two or more movable stages can be moved in the respectively larger 
range than the measurement range of the 1st system of measurement, and further, when each movable 
stage goes into measurement within the limits of the 1st system of measurement, the location of the 
movable stage can be measured with high precision with high repeatability according to the 1st system 
of measurement. 

[0135] Next, according to the 2nd stage equipment of this invention, it is the respectively large 
measurement range, and the location of two or more of the movable stages can be measured with high 
precision with high repeatability. Moreover, since the location of the movable stage is measurable with 
high precision with the 1st system of measurement only by doubling the measurement result of the 1st 
system of measurement with the measurement result of the 2nd system of measurement, improvement in 
a throughput can be aimed at. 

[0136] Next, according to the 1st aligner of this invention, since it has stage equipment of this invention, 
for example, when measuring the location of the movable stage with an interferometer, a migration 
mirror can be made smaller than the successive range of the movable stage, and weight of the movable 
stage can be made small. Therefore, it can become easy to move the movable stage to a high speed, it 
can expose using a double exposure method etc. by the high throughput, and improvement in resolution 
and the depth of focus can be aimed at. 
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[0137] Next, according to the 2nd aligner of this invention, since magnitude of the 1 st movable stage is 
made to necessary minimum by giving only the minimum function required for exposure to the 1 st 
movable stage used for original exposure, miniaturization of a stage and lightweight-ization are 
performed, improvement in a throughput is aimed at and the thing of it can be carried out. On the other 
hand, there is no direct need in exposure, and since the property metering device for measuring the 
property at the time of imprinting the pattern of the mask is carried in 2nd another movable stage, it can 
also measure the property at the time of imprinting the pattern of the mask. Moreover, since it has stage 
equipment of this invention, the location of two or more of the movable stages is measurable with high 
precision. 

[0138] Next, according to the 3rd aligner of this invention, performing exposure actuation on one 
movable stage of two or more of the movable stages, for example, carrying-in taking out and alignment 
actuation of a substrate can be performed, and improvement in a throughput can be aimed at on another 
movable stage. Next, according to the 4th aligner of this invention, by giving only the minimum function 
required for exposure to the 1st movable stage used for original exposure, miniaturization of the 1st 
movable stage and lightweight-ization can be performed, and improvement in a throughput can be aimed 
at. On the other hand, there is no direct need in exposure, and since the property metering device for 
measuring the image formation property of the projection optics is carried in 2nd another movable stage, 
it can also measure an image formation property. 

[0139] Next, according to the 1st positioning approach of this invention, quickly, the location of two or 
more of the movable stages can be measured with high precision, and can be positioned. Similarly, 
according to the 2nd positioning approach of this invention, quickly, the location of two or more of the 
movable stages can be measured with high precision, and can be positioned. 
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* NOTICES * 

JPO and INPIT are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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